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Rethinking Preservation at Fort Union National Monument
Abstract
This thesis examines past and current preservation techniques at Fort Union National Monument, New
Mexico in light of increasing threats from climate change, inadequate stabilization practices, and diminishing
agency resources, and aims to make recommendations for future preservation work at the site. Fort Union
National Monument is the largest existing earthen ruin in North America and historically served as an active
military fort and depot on the Santa Fe Trail between 1851-1891. The fort was abandoned in 1891, pillaged by
locals for materials, and prior to the stabilization of the site in 1956, the adobe walls were left to weather and
deteriorate into the abstract forms of former walls seen today. The deteriorative nature of earthen ruins,
intended to be visited and interpreted by the public, pose particularly complex challenges for architectural
conservators. Earthen sites are extremely vulnerable to moisture and their deterioration will be expedited in
the case that there are missing drainage systems and structural features like roofs. Fort Union is no exception;
it is a complex archaeological, architectural and cultural landscape, primarily of adobe construction, and
founded on legislation that mandates it be preserved as a stabilized ruin. Preservation policy for the site was
established in 1954 with the creation of the National Monument as a stabilized ruin without restoration or
reconstruction. This preservation policy that restricts rehabilitation and reconstruction conflicts with
traditional methods of preserving adobe. Since the 1950s, federal cultural resource management has been
increasingly defined by resource type as represented in the creation of the National Park Service’s Cultural
Resource Management Guidelines (NPS-28) however these guidelines are a challenge to apply to sites that do
not fit perfectly into one category. This thesis proposes implementing current preservation practices at Fort
Union according to a broader set of values as a complex archaeological, architectural and cultural landscape.
Rethinking preservation practices can expand the interpretation and display of the site as well as preserve its
original fabric.
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  the	  distance,	  2016.	  Photo:	  S.	  Callegari.	   75	  
Figure	  34.	  View	  of	  the	  storehouses	  looking	  west,	  1866.	  Photo:	  Arrott	  Collection.	   76	  
Figure	  35.	  View	  of	  the	  storehouses	  looking	  west,	  2015.	  Photo:	  S.	  Callegari.	   76	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Figure	  36.	  Officer’s	  Row,	  HSR	  6	  RM	  3,	  west	  side	  of	  east	  wall:	  During	  stabilization,	  1960	  (left).	  Photo:	  
Rehabilitation	  of	  Historic	  Structures,	  Volume	  I.	  Re-­‐photographed,	  2017	  (right).	  Photo:	  S.	  Callegari.	  79	  
Figure	  37.	  Officer’s	  Row,	  HSR	  2	  RM	  4,	  fireplace:	  Before	  stabilization,	  1960	  (left).	  Photo:	  Rehabilitation	  of	  
Historic	  Structures,	  Volume	  I.	  Re-­‐photographed,	  2017	  (right).	  Photo:	  S.	  Callegari.	   80	  
Figure	  38.	  Officer’s	  Row,	  HSR	  6	  RM	  4,	  fireplace:	  Before	  stabilization,	  1960	  (left).	  Photo:	  Rehabilitation	  of	  
Historic	  Structures,	  Volume	  III.	  Re-­‐photographed,	  2017	  (right).	  Photo:	  S.	  Callegari.	   80	  
Figure	  39.	  Mechanic’s	  Corral,	  HSR	  36	  RM	  36	  &	  37,	  segment	  3651,	  3649,	  &	  3648,	  west	  side	  of	  west	  wall:	  
After	  stabilization,	  1959	  (left).	  Photo:	  Rehabilitation	  of	  Historic	  Structures,	  Volume	  II.	  Re-­‐
photographed,	  2016	  (right).	  Photo:	  Ty	  Richardson.	   81	  
Figure	  40.	  HSR	  32,	  view	  of	  the	  north	  side	  of	  the	  north	  wall	  as	  it	  would	  appear	  if	  the	  lintels	  and	  window	  
surrounds	  were	  rebuilt.	  Elevation	  and	  floorplan	  are	  HABS	  drawings,	  which	  were	  modified	  in	  
Photoshop	  and	  Illustrator.	  Light	  brown	  color	  is	  intended	  to	  indicate	  stabilized	  area.	  Diagram	  by	  the	  
author.	   84	  
Figure	  41.	  Site	  Plan	  of	  Fort	  Union	  National	  Monument,	  indicating	  locations	  where	  the	  following	  
photographs	  included	  in	  this	  section	  were	  taken.	   87	  
8 
Figure	  1.	  Aerial	  view	  of	  the	  ruins,	  August	  20,	  1931.	  Photo:	  Lew	  Wallace,	  Arrott	  Collection.	  
Figure	  2.	  Fort	  Union	  National	  Monument,	  1960s.	  Photo:	  NPS	  FOUN	  Collection.	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INTRODUCTION	  
	  	  
Established	  in	  1954	  and	  located	  in	  Watrous	  County,	  New	  Mexico,	  Fort	  Union	  National	  
Monument	  historically	  served	  as	  an	  active	  military	  fort	  and	  depot	  on	  the	  Santa	  Fe	  Trail	  between	  
1851-­‐1891.	  Today	  it	  is	  the	  largest	  existing	  earthen	  ruin	  in	  North	  America.	  “Earthen	  sites	  present	  
a	  unique	  set	  of	  challenges	  in	  terms	  of	  the	  complexity	  of	  deterioration	  factors	  that	  impact	  the	  
architectures,	  the	  philosophy	  of	  conservation	  driving	  decisions,	  and	  the	  physical	  interventions	  
that	  may	  be	  implemented”	  (Oliver,	  2008;	  80).	  Fort	  Union	  is	  no	  exception;	  it	  is	  a	  complex	  
archaeological,	  architectural	  and	  cultural	  landscape,	  primarily	  of	  adobe	  construction,	  and	  
founded	  on	  legislation	  that	  mandates	  it	  be	  preserved	  as	  a	  stabilized	  ruin.	  This	  continues	  to	  be	  
the	  guiding	  preservation	  philosophy	  around	  which	  the	  National	  Park	  Service	  maintains	  Fort	  
Union	  today	  and	  reflects	  “many	  modern	  cultures,	  [where]	  the	  value	  of	  the	  archaeological	  site	  is	  
derived	  from	  the	  physical	  remnants	  of	  a	  lost	  culture	  or	  tradition,	  rather	  than	  from	  the	  cultural	  
traditions	  by	  which	  it	  was	  constructed	  and	  maintained”	  (Oliver,	  2008;	  80).	  This	  philosophy,	  
however,	  that	  favors	  preservation	  over	  rehabilitation,	  restoration,	  or	  reconstruction,	  conflicts	  
with	  traditional	  methods	  of	  maintenance	  and	  repair	  for	  earthen	  construction	  (Matero,	  2015;	  
218).	  Adobe	  architecture	  is	  particularly	  vulnerable	  to	  deterioration,	  and	  [earthen	  ruins]	  and	  
archaeological	  sites	  even	  more	  so,	  because	  they	  lack	  fundamental	  architectural	  elements	  like	  
roofing	  and	  drainage	  systems,	  that	  would	  protect	  the	  adobe	  walls	  from	  moisture	  (Oliver,	  2008;	  
80).	  	  
	   “Abandoned	  historic	  adobe	  sites	  are	  often	  found	  in	  a	  state	  of	  such	  disrepair	  that	  less	  
than	  50%	  of	  each	  structure	  remains”	  (Charnov,	  2007;	  8).	  During	  its	  active	  period,	  Fort	  Union	  was	  
composed	  of	  more	  than	  fifty	  adobe	  buildings	  “set	  on	  stone	  foundations,	  with	  large	  doors	  and	  
windows	  and	  low-­‐pitched	  metal	  roofs”	  (Oliver	  &	  Hartzler,	  2000;	  78).	  By	  the	  time	  the	  NPS	  began	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stabilizing	  Fort	  Union	  National	  Monument	  in	  1956,	  there	  were	  “150,000	  plus	  square	  feet	  of	  
standing	  adobe	  wall	  surface”	  remaining	  (FOUN	  Preservation	  Plan,	  1988;	  30).	  In	  1992,	  Liping	  Zhu	  
authored	  an	  Administrative	  History	  of	  Fort	  Union	  that	  reported	  “the	  adobe	  walls	  [had]	  lost	  one-­‐
third	  of	  their	  total	  square	  footage	  since	  1956”	  (Zhu,	  1992).	  Oliver	  &	  Hartzler	  confirm	  that	  since	  
1956,	  Fort	  Union	  National	  Monument	  has	  lost	  40%	  of	  its	  historic	  adobe	  fabric	  (Oliver	  &	  Hartzler,	  
2000,	  40).	  The	  deteriorative	  nature	  of	  earthen	  ruins,	  intended	  to	  be	  visited	  and	  interpreted	  by	  
the	  public,	  pose	  particularly	  dynamic	  and	  complex	  challenges	  for	  conservators.	  Preservation	  is	  
the	  practice	  of	  managing	  change	  over	  time,	  not	  an	  effort	  to	  freeze	  a	  moment	  in	  history,	  though	  
the	  word	  preserve	  could	  imply	  just	  that.	  At	  Fort	  Union,	  conservators	  are	  challenged	  with	  striking	  
a	  balance	  between	  slowing	  the	  deterioration	  of	  its	  earthen	  architecture	  while	  respecting	  the	  
site’s	  identity	  as	  a	  ruin.	  	  
When	  is	  preservation	  the	  appropriate	  choice	  for	  a	  site	  and	  what	  is	  Preservation?	  The	  
NPS	  Standards	  indicate	  that:	  “When	  the	  property's	  distinctive	  materials,	  features,	  and	  spaces	  
are	  essentially	  intact	  and	  thus	  convey	  the	  historic	  significance	  without	  extensive	  repair	  or	  
replacement;	  when	  depiction	  at	  a	  particular	  period	  of	  time	  is	  not	  appropriate;	  and	  when	  a	  
continuing	  or	  new	  use	  does	  not	  require	  additions	  or	  extensive	  alterations,	  Preservation	  may	  be	  
considered	  as	  a	  treatment.”1	  In	  the	  case	  of	  Fort	  Union,	  this	  raises	  the	  questions:	  Do	  the	  adobe	  
ruins	  sufficiently	  convey	  the	  historic	  significance	  of	  the	  site	  to	  visitors	  without	  further	  repair	  or	  
replacement?	  Preservation	  may	  be	  a	  treatment	  but	  it	  must	  also	  serve	  as	  a	  method	  of	  
interpretation	  for	  the	  visitors	  to	  whom	  the	  site	  is	  being	  presented.	  “Cleverly	  designed	  
interpretations	  introduce	  the	  visitor	  gradually	  from	  what	  is	  commonly	  known	  to	  the	  more	  
                                                
1 “Preservation	  as	  a	  Treatment	  and	  Standards	  for	  Preservation—Technical	  Preservation	  Services,	  National	  
Park	  Service.”	  Web.	  3	  Mar.	  2017.	  https://www.nps.gov/tps/standards/four-­‐treatments/treatment-­‐
preservation.htm 
 11 
esoteric,	  and	  often	  unexpected,	  knowledge	  gained	  from	  meticulous	  research”	  (Loubser,	  2001;	  
757).	  Are	  the	  dramatic	  chimneys	  of	  Officer’s	  Row—	  that	  have	  become	  an	  iconic	  image	  
associated	  with	  the	  Fort—enough	  for	  the	  public	  to	  interpret	  as	  the	  hearths	  of	  frontier	  homes	  
lived	  in	  by	  U.S.	  soldiers	  of	  the	  late	  19th	  century?	  Defining	  what	  preservation	  is—or	  any	  of	  the	  
four	  treatment	  approaches	  outlined	  by	  the	  NPS	  Standards—is	  a	  challenge	  of	  its	  own.	  The	  
application	  of	  these	  words	  within	  the	  field	  have	  evolved	  and	  so	  have	  the	  associations	  and	  
understanding	  of	  the	  work	  they	  describe.	  According	  to	  the	  NPS	  Standards	  (1966):	  	  
Preservation	  is	  the	  act	  or	  process	  of	  applying	  measures	  necessary	  to	  sustain	  the	  existing	  
form,	  integrity,	  and	  materials	  of	  an	  historic	  property.	  Work,	  including	  preliminary	  
measures	  to	  protect	  and	  stabilize	  the	  property,	  generally	  focuses	  upon	  the	  ongoing	  
maintenance	  and	  repair	  of	  historic	  materials	  and	  features	  rather	  than	  extensive	  
replacement	  and	  new	  construction.	  New	  exterior	  additions	  are	  not	  within	  the	  scope	  of	  
this	  treatment;	  however,	  the	  limited	  and	  sensitive	  upgrading	  of	  mechanical,	  electrical,	  
and	  plumbing	  systems	  and	  other	  code-­‐required	  work	  to	  make	  properties	  functional	  is	  
appropriate	  within	  a	  preservation	  project.2	  	  
	  
The	  last	  line	  of	  the	  previously	  quoted	  text	  from	  the	  NPS	  Standards	  demonstrates	  how	  ill-­‐paired	  
these	  guidelines	  are	  for	  uninhabited,	  century	  old	  adobe	  ruins	  that	  are	  not	  and	  never	  will	  be	  
repurposed	  spaces.	  The	  short-­‐comings	  of	  the	  Standards	  are	  acknowledged	  by	  the	  document	  
however,	  and	  the	  creation	  of	  guidelines	  that	  apply	  specifically	  to	  ruins	  preservation	  have	  been	  
expanded	  upon	  by	  Richert	  and	  Vivian’s	  Ruins	  Stabilization	  in	  the	  Southwestern	  United	  States	  
(1974)	  and	  the	  Vanishing	  Treasures	  Program	  Ruins	  Preservation	  Guidelines	  (1997;	  revised	  2009)	  
amongst	  others.	  The	  definition	  of	  Preservation	  provided	  by	  Richert	  and	  Vivian,	  “refers	  to	  the	  
stabilization	  of	  a	  structure	  in	  its	  existing	  form	  by	  preventing	  further	  change	  or	  deterioration”	  
(Richert,	  1974;	  4).	  Preservation,	  “since	  it	  takes	  the	  structure	  as	  found,	  does	  not	  relate	  to	  a	  
                                                
2 “Preservation	  as	  a	  Treatment	  and	  Standards	  for	  Preservation—Technical	  Preservation	  Services,	  National	  
Park	  Service.”	  Web.	  3	  Mar.	  2017.	  www.nps.gov/tps/standards/four-­‐treatments/treatment-­‐
preservation.htm	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specific	  period	  in	  time	  and	  is	  the	  most	  authentic	  treatment	  of	  a	  historic	  structure”	  (Richert,	  
1974;	  4).	  In	  comparison,	  the	  Vanishing	  Treasures	  Program	  defines	  preservation:	  
As	  protecting	  and	  maintaining	  features	  and	  components	  of	  an	  archeological	  site,	  
including	  architecture	  and	  artifacts.	  Preservation	  actions	  should	  reduce	  the	  rate	  of	  deterioration	  
on	  an	  archeological	  site's	  architecture	  and	  contents.	  Successful	  preservation	  actions	  minimize	  
the	  loss	  of	  important	  scientific	  information,	  preserve	  examples	  of	  past	  technologies	  and	  
architecture	  for	  future	  generations,	  and	  enhance	  the	  interpretation	  and	  appreciation	  of	  
American	  cultures	  (V.T.	  Ruins	  Preservation	  Guidelines,	  1997;6).	  
	  
Lastly,	  the	  Cultural	  Resource	  Management	  Guidelines	  (NPS	  28)	  identify	  preservation	  to	  be	  that	  
which	  “maintains	  the	  existing	  integrity	  and	  character	  of	  a	  cultural	  landscape	  by	  arresting	  or	  
retarding	  deterioration	  caused	  by	  natural	  uses…	  it	  includes	  both	  maintenance	  	  and	  
stabilization”3	  	  	  
It	  is	  important	  to	  keep	  in	  mind	  the	  context	  of	  the	  time	  at	  which	  Fort	  Union	  was	  founded.	  
In	  1954,	  there	  were	  limited	  guidelines	  or	  manuals	  for	  earthen	  ruins	  which	  the	  NPS	  staff	  could	  
turn	  to.	  The	  Secretary	  of	  the	  Interior’s	  Standards	  for	  the	  preservation	  of	  historic	  properties	  had	  
not	  yet	  been	  established,	  the	  earliest	  version	  would	  be	  published	  in	  19784;	  the	  guidelines	  were	  
created	  with	  the	  passing	  of	  the	  National	  Historic	  Preservation	  Act	  (1966).	  The	  development	  of	  
present	  day	  standard	  preservation	  practices	  has	  been	  ongoing.	  Though	  the	  “idea	  of	  preservation	  
and	  interpretation	  of	  fragile	  earthen	  ruins	  was	  institutionalized	  with	  the	  opening	  of	  the	  
Southwest	  National	  Monuments	  Office	  in	  1924,”	  and	  the	  work	  of	  superintendent	  Frank	  Pinkley,	  
the	  likes	  of	  an	  adobe	  site	  the	  size	  of	  Fort	  Union	  had	  not	  yet	  been	  tackled	  by	  the	  National	  Park	  
Service	  in	  the	  1950s	  (Charnov,	  2011;	  62).	  “The	  first	  recording	  formats	  for	  documenting	  the	  
stabilization	  process	  were	  developed	  by	  the	  National	  Park	  Service	  in	  the	  late	  1930’s,	  and	  the	  
                                                
3	  National	  Park	  Service.	  NPS	  28,	  Cultural	  Resource	  Management	  Guideline,	  Chapter	  7	  “Preservation.”	  
(1998)	  https://www.nps.gov/parkhistory/online_books/nps28/28chap7.htm	  
4	  National	  Park	  Service.	  “Introduction:	  Using	  the	  Standards	  and	  Guidelines	  for	  a	  Preservation,	  
Rehabilitation,	  Restoration,	  or	  Reconstruction	  Project.”	  Web.	  6	  Mar.	  2017. 
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first	  stabilization	  manual	  was	  developed	  in	  the	  late	  1940’s.”5	  A	  Prehistoric	  Ruins	  Stabilization	  
Handbook,	  Part	  2-­‐	  Field	  Methods	  circulated	  throughout	  the	  NPS	  in	  1962	  included	  informative	  
guidelines	  concerning	  “stabilization	  materials,	  techniques,	  and	  methods	  of	  recordation.”6	  Part	  1	  
of	  the	  Prehistoric	  Ruins	  Stabilization	  Handbook	  was	  set	  to	  be	  released	  at	  a	  later	  date	  and	  
intended	  to	  deal	  with	  “history,	  policies,	  and	  definitions,”	  which	  would	  “complete	  the	  valuable	  
information	  providing	  guidance	  on	  ruins	  stabilization…	  compiled	  by	  Roland	  Richert	  and	  Gordon	  
Vivian.”7	  The	  work	  of	  Roland	  Richert	  and	  Gordon	  Vivian	  was	  used	  to	  produce	  the	  manual,	  Ruins	  
Stabilization	  in	  the	  Southwestern	  United	  States	  (1974).	  The	  1974	  manual	  is	  available	  to	  the	  
public	  and	  NPS	  staff	  today	  through	  the	  National	  Park	  Service	  website	  though,	  according	  to	  
Vanishing	  Treasures,	  “it	  has	  long	  been	  obsolete”	  (Vanishing	  Treasures,	  1997;	  10).	  This	  is	  based	  
on	  the	  premise	  that	  the	  1974	  manual	  states	  that	  “attempts	  should	  be	  made	  to	  keep	  the	  
structure	  in	  the	  same	  condition	  as	  it	  was	  when	  acquired,	  or	  when	  the	  responsibility	  for	  its	  
maintenance	  was	  assumed	  following	  stabilization”	  (Vanishing	  Treasures,	  1997;10).	  As	  is	  the	  case	  
with	  Fort	  Union	  National	  Monument	  and	  many	  other	  sites,	  “this	  condition	  no	  longer	  exists”	  
(Vanishing	  Treasures,	  1997;10).	  To	  date,	  “investigation	  [of]	  earthen	  heritage	  has	  been,	  to	  a	  great	  
extent,	  related	  to	  trying	  to	  prevent	  and	  mitigate	  structural	  decay	  [the	  results	  of	  which	  have	  had]	  
a	  more	  reactive	  than	  proactive	  quality”	  (Correia,	  2015;	  228).	  The	  concept	  of	  ruins	  preservation	  
continues	  to	  evolve	  from	  invasive	  structural	  interventions	  to	  an	  emphasis	  on	  protection	  
(Vanishing	  Treasures,	  1997;	  10).	  In	  2009,	  Vanishing	  Treasures	  published	  Preservation	  and	  
                                                
5	  National	  Park	  Service.	  “Vanishing	  Treasures:	  A	  Legacy	  in	  Ruins.	  Ruins	  Preservation	  in	  the	  American	  
Southwest.	  Ruins	  Preservation	  Guidelines	  Draft.”	  Nov.	  1997.	  Web.	  26	  Feb.	  2017.	  
6	  National	  Park	  Service.	  “Prehistoric	  Ruins	  Stabilization	  Handbook.	  Part	  2-­‐	  Field	  Methods.”	  1962.	  1.	  	  
7	  National	  Park	  Service.	  “Prehistoric	  Ruins	  Stabilization	  Handbook.	  Part	  2-­‐	  Field	  Methods.”	  1962.	  1.	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Management	  Guidelines	  for	  Vanishing	  Treasures	  Resources,	  a	  revised	  version	  of	  the	  Ruins	  
Preservation	  Guidelines	  Draft	  (1997).	  	  
Conservator	  Anne	  Oliver	  reflects	  that	  “the	  complexities	  of	  earthen	  archaeological	  site	  
conservation	  demand	  a	  high	  level	  of	  preservation	  planning,	  policy	  formation,	  and	  site	  
management,	  whether	  for	  sites	  under	  active	  excavation	  or	  for	  sites	  where	  excavation	  has	  long	  
ceased,”	  as	  is	  the	  case	  at	  Fort	  Union	  National	  Monument	  (Oliver,	  2008;	  81-­‐82).	  There	  is	  
sufficient	  published	  literature,	  continues	  Oliver,	  regarding	  cultural	  resource	  management	  and	  
archaeological	  site	  management	  but	  less	  pertaining	  to	  the	  development	  of	  preservation	  policies	  
or	  plans	  for	  earthen	  archaeological	  sites	  (Oliver,	  2008;	  82).	  Oliver	  recommends	  and	  advises	  the	  
need	  for	  “a	  set	  of	  guidelines	  outlining	  recommended	  procedures	  and	  at	  best,	  a	  handbook	  that	  
would	  assist	  the	  planning	  and	  decision-­‐making	  process	  of	  all	  those	  involved	  in	  the	  preservation	  
and	  presentation	  of	  earthen	  sites”	  (Oliver,	  2008;	  82).	  	  
Diminishing	  agency	  resources	  and	  manpower	  inhibit	  more	  assertive	  conservation	  
practices	  at	  Fort	  Union	  today,	  which	  are	  similar	  problems	  that	  plagued	  the	  fort	  during	  its	  active	  
years	  when	  the	  military	  couldn’t	  afford	  better	  materials	  and	  primarily	  used	  soldiers	  who	  were	  
inexperienced	  at	  construction—especially	  with	  adobe—to	  cut	  labor	  costs.	  Fort	  Union	  has	  
deteriorated	  more	  quickly	  than	  it	  might	  have	  due	  to	  poor	  original	  construction,	  longstanding	  
poor	  maintenance	  habits	  (either	  because	  of	  lack	  of	  money	  or	  labor)	  and	  the	  period	  of	  
deterioration	  that	  ensued	  after	  its	  abandonment.	  It	  is	  widely	  written	  that	  earthen	  ruins	  are	  of	  
the	  most	  difficult	  nature	  to	  preserve,	  that	  they	  “exist	  in	  a	  continual	  state	  of	  ‘unbecoming’”	  
(Matero,	  2015;	  210);	  “that	  once	  abandoned,	  an	  earthen	  building	  is	  extremely	  difficult	  to	  
preserve”	  (Charnov,	  2007;	  8).	  In	  future,	  “effective	  management	  of	  the	  cultural	  resources	  at	  Fort	  
Union	  will	  depend	  on	  knowledge	  about	  the	  rate	  and	  patterns	  of	  the	  deterioration	  of	  the	  ruins	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and	  the	  factors	  which	  have	  in	  the	  past	  and	  will	  continue	  in	  the	  future	  to	  affect	  the	  ruins”	  (Oliver	  
&	  Hartzler,	  2000	  (2);	  40).	  	  
Fort	  Union	  National	  Monument	  has	  been	  the	  subject	  of	  literature	  both	  directly	  and	  
indirectly	  as	  part	  of	  a	  larger	  international	  conversation	  about	  adobe	  earthen	  architecture.	  
“General	  overviews	  of	  the	  field,	  ranging	  from	  brief	  articles	  to	  monographs,	  provide	  historical	  
perspective	  and	  summarize	  the	  established	  norms	  for	  conservation	  interventions	  at	  earthen	  
archaeological	  sites	  (Matero	  2000;	  Richert	  and	  Vivian	  1974;	  U.S.	  National	  Park	  Service,	  
Preservation	  Assistance	  Division,	  Technical	  Preservation	  Services	  1978)”	  (Oliver,	  2008;	  81).	  
Additionally,	  “a	  number	  of	  more	  general	  books	  also	  contain	  information	  specific	  to	  the	  
preservation	  of	  adobe	  and/	  or	  archaeological	  sites	  (Ashurst	  and	  Ashurst	  1988;	  Stanley-­‐Price	  
1995;	  Torraca	  1981)”	  (Oliver,	  2008;	  81).	  	  
The	  following	  sections	  include	  an	  overview	  of	  the	  policy	  and	  guidelines	  that	  have	  
shaped	  Fort	  Union	  (Founding	  legislation	  1954;	  NPS-­‐28:	  Cultural	  Resource	  Management	  
Guidelines	  (1998);	  NPS	  Secretary	  of	  the	  Interior’s	  Standards	  (codified	  1995)),	  National	  Park	  
Service	  documents	  pertinent	  to	  Fort	  Union	  (Wilson	  1956-­‐1960;	  Pitcaithley	  1982;	  Draft	  
Preservation	  Plan	  1988;	  Zhu	  1992;	  Soulliere	  and	  Ivey	  1993;	  Freitag	  1994;	  Oliver	  &	  Hartzler	  1996;	  
Myers	  1997;	  Oliver	  1997	  and	  2008),	  and	  relevant	  literature,	  articles	  and	  publications	  that	  relate	  
to	  Fort	  Union	  (Kelleher	  1998;	  Matero	  1998	  and	  2006	  and	  2015;	  Hartzler	  2000;	  Jameson	  2004;	  
Clark	  2005;	  Ashurst	  and	  Shalom	  2007;	  Avrami	  and	  Guillard	  and	  Hardy	  2008;	  Price	  2009;	  Charnov	  
2011;	  Pape	  2015).	  The	  following	  also	  touch	  on	  Fort	  Union’s	  connection	  to	  the	  larger	  discussion	  
at	  hand	  concerning	  the	  conservation	  of	  earthen	  sites	  (Charnov	  2007;	  Correia	  2016),	  integrated	  
into	  recent	  publications	  from	  the	  journal	  Conservation	  and	  Management	  of	  Archaeological	  Sites	  
(Matero	  2015;	  Correia	  and	  Guerrero	  and	  Crosby	  2015),	  as	  well	  as	  the	  publications	  by	  the	  Getty	  
Institute	  (Terra	  2000;	  Terra	  2008;	  Terra	  Literature	  Review	  2008).	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Figure	  3.	  General	  View,	  looking	  south	  with	  the	  Depot	  buildings	  on	  the	  left	  and	  Post	  Office,	  Quartermaster’s	  Office	  on	  
the	  right,	  1866.	  Photo:	  Arrott	  Collection.	  
	  
	  
Figure	  4.	  Depot	  buildings,	  1866.	  Photo:	  Arrott	  Collection.	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Figure	  5.	  Officer’s	  Row,	  (HSR	  1-­‐9),	  1870s.	  Photo:	  Arrott	  Collection.	  
	  
	  
Figure	  6.	  Battalion	  Inspection	  with	  Company	  Quarters	  buildings	  in	  background,	  1870s-­‐80s.	  Photo:	  NPS	  Fort	  Union	  
Collection.	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Figure	  7.	  Interior	  of	  Mechanic’s	  Corral	  (HSR	  36),	  looking	  south	  at	  the	  south	  wing,	  1866.	  Photo:	  Arrott	  Collection.	  
	  
	  
	  
Figure	  8.	  Interior	  of	  Depot	  Corrals,	  1866.	  Now	  entirely	  lost,	  this	  area	  was	  part	  of	  the	  Transportation	  Corral	  where	  the	  
army	  kept	  and	  serviced	  their	  animals.	  Most	  of	  the	  wooden	  elements	  of	  the	  fort	  were	  removed	  by	  locals	  after	  the	  fort	  
was	  abandoned	  in	  1891.	  Photo:	  Arrott	  Collection.	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Figure	  9.	  Interior	  of	  Depot	  Corrals,	  1866.	  Photo:	  Arrott	  Collection.	  
	  
	  
Figure	  10.	  Hospital	  Building,	  1866.	  	  Photo:	  Arrott	  Collection.	  
1.0	  BRIEF	  SITE	  HISTORY	  	  
	  
Fort	  Union	  was	  originally	  established	  to	  defend	  settlers	  moving	  westward	  during	  the	  
period	  of	  Manifest	  Destiny	  and	  simultaneously	  served	  as	  the	  main	  base	  for	  the	  United	  States	  
military	  as	  they	  lay	  conquest	  to	  the	  area	  from	  its	  native	  peoples.	  Located	  on	  the	  Santa	  Fe	  Trail,	  
the	  fort	  went	  through	  three	  iterations;	  the	  First	  Fort	  (1851),	  the	  Second	  or	  Star	  Fort	  (1861)	  and	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the	  Third	  Fort	  (1863-­‐1868).	  Though	  not	  actively	  interpreted	  today,	  the	  First	  Fort	  Union	  was	  
located	  on	  the	  Mountain	  Branch	  of	  the	  Santa	  Fe	  Trail	  approximately	  1	  mile	  west	  of	  the	  Third	  
Fort	  Union	  and	  consisted	  of	  a	  complex	  of	  wooden	  buildings	  built	  in	  1851	  (Preservation	  Plan,	  
1988;	  3).	  The	  threat	  of	  the	  encroaching	  Civil	  War	  reached	  as	  far	  west	  as	  Fort	  Union	  and	  the	  need	  
for	  a	  more	  fortified	  military	  base	  resulted	  in	  the	  construction	  of	  the	  Second	  Fort	  Union	  or	  Star	  
Fort.	  The	  Second	  Fort	  Union	  was	  constructed	  hastily	  over	  the	  course	  of	  a	  few	  weeks	  and	  shaped	  
into	  a	  star	  that	  consisted	  of	  “partially	  underground,	  unventilated	  rooms	  of	  unpeeled	  pine	  logs	  
and	  unsodded	  parapets”	  (Preservation	  Plan,	  1988;	  4).	  The	  Star	  Fort	  could	  not	  withstand	  heavy	  
rains	  that	  followed	  its	  hasty	  construction	  and	  it	  was	  also	  quickly	  discovered	  that	  the	  fort	  had	  
been	  built	  within	  cannon	  range	  of	  the	  mesas	  and	  therefore	  potentially	  defenseless.	  The	  Second	  
Fort’s	  defenses	  never	  had	  to	  face	  the	  test	  as	  the	  Civil	  War	  battle	  expected	  to	  reach	  it	  took	  place	  
at	  Glorieta	  Pass.	  As	  it	  was	  in	  the	  late	  1980s,	  the	  second	  fort	  is	  still	  composed	  of	  naturally	  
stabilized	  earthworks	  today	  and	  is	  largely	  un-­‐interpreted	  for	  the	  public.	  The	  third	  Fort	  Union	  was	  
originally	  built	  as	  a	  Hispano-­‐Anglo	  hybrid	  in	  what	  has	  been	  termed	  “Territorial	  Style”	  with	  adobe	  
walls,	  foundations	  of	  Dakota	  Sandstone,	  brick	  chimneys	  and	  wood	  with	  late	  Greek	  Revival	  
stylistic	  overtones;	  of	  the	  three	  iterations	  of	  the	  Fort,	  the	  ruins	  of	  the	  third	  fort	  have	  been	  
interpreted	  and	  are	  actively	  maintained	  for	  visitors	  by	  the	  National	  Park	  Service.	  Fort	  Union	  was	  
the	  largest	  military	  post	  west	  of	  the	  Mississippi	  of	  its	  time	  and	  served	  as	  a	  major	  supply	  depot	  to	  
other	  U.S.	  Army	  depots	  throughout	  the	  Southwest	  until	  the	  arrival	  of	  the	  railroad	  made	  its	  
services	  obsolete	  by	  1891.	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Figure	  11.	  A.J.	  Kimball’s	  Plan	  of	  Fort	  Union,	  1877.	  Photo:	  NPS	  Fort	  Union	  Collection.	  
	  
	  
Figure	  12.	  Fort	  Union	  National	  Monument	  depicted	  as	  was	  during	  its	  active	  military	  period	  (1851-­‐1891).	  Graphic	  
produced	  by	  the	  NPS	  and	  edited	  by	  the	  ACL,	  UPENN.	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2.0	  POLICY	  &	  GUIDELINES	  
	  
National	  Park	  Service	  policies	  and	  the	  founding	  legislation	  of	  Fort	  Union	  National	  
Monument	  are	  undoubtedly	  intertwined,	  but	  less	  obvious	  is	  the	  narrative	  of	  how	  NPS	  policy	  has	  
shaped	  Fort	  Union.	  This	  chapter	  explores	  how	  as	  a	  site,	  Fort	  Union	  National	  Monument	  has	  
been	  molded	  by	  policy	  under	  the	  context	  which	  Fort	  Union	  National	  Monument	  was	  founded,	  
and	  Preservation	  prescribed	  as	  the	  philosophical	  approach	  to	  its	  treatment	  instead	  of	  
reconstruction	  or	  rehabilitation.	  The	  point	  of	  this	  is	  to	  establish	  the	  idea	  put	  forth	  in	  this	  thesis,	  
that	  despite	  the	  notion	  that	  Fort	  Union	  National	  Monument	  is	  a	  stabilized	  ruin,	  that	  has	  been	  
preserved	  as	  such,	  many	  factors	  have	  shaped	  it	  as	  a	  site.	  A	  ruin	  as	  well	  as	  “a	  historic	  structure,	  
[Fort	  Union	  National	  Monument]	  is	  ‘a	  constructed	  work…	  consciously	  created	  to	  serve	  some	  
human	  activity”	  (NPS	  28,	  Ch.	  8;	  1998).	  Fort	  Union’s	  founding	  legislation	  and	  the	  philosophical	  
approach	  of	  the	  National	  Park	  Service	  at	  the	  time	  of	  its	  creation	  were	  both	  very	  much	  against	  
reconstruction	  and	  promoted	  preservation.	  Had	  Fort	  Union	  been	  founded	  a	  decade	  earlier,	  
during	  a	  period	  in	  NPS	  history	  that	  embraced	  reconstruction,	  or	  a	  decade	  later,	  after	  the	  
National	  Historic	  Preservation	  Act	  (1966)	  was	  passed	  and	  established	  “professional	  standards	  
for	  the	  preservation	  of	  historic	  properties,”8	  Fort	  Union	  might	  have	  matured	  into	  a	  different	  site.	  
Richard	  Sellars,	  a	  Park	  Service	  historian,	  has	  said,	  “the	  Service	  has	  regularly	  manipulated	  their	  
cultural	  resources	  to	  degrees	  that	  it	  would	  never	  consider	  for	  natural	  resources	  in	  natural	  parks.	  
Such	  actions	  are	  not,	  in	  any	  literal	  sense	  preservation;	  they	  are	  interpretation”	  (Kelleher,	  1998;	  
4).	  	  
                                                
8	  “History	  of	  the	  Standards	  &	  Guidelines	  for	  the	  Treatment	  of	  Historic	  Properties.”	  NPS.	  Web.	  26	  Feb.	  
2017.	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Figure	  13.	  Fort	  Union	  National	  Monument,	  July	  1954.	  Photo:	  Robert	  Miller	  for	  Fort	  Times,	  Arrott	  Collection.	  
	  
2.1	  Founding	  Legislation:	  Setting	  the	  tone	  for	  preservation	  at	  Fort	  Union	  and	  the	  
evolution	  of	  the	  National	  Park	  Service’s	  approach	  to	  preservation	  
	  
“Archaeological	  sites,	  including	  above-­‐ground	  ruins	  are	  made,	  not	  found”	  (Matero,	  
2015;	  210)	  and	  this	  process	  begins	  with	  the	  context	  under	  which	  a	  site	  is	  founded—the	  policy	  
that	  creates	  it.	  Fort	  Union	  National	  Monument	  was	  created	  under	  Public	  Law	  83-­‐429	  in	  1954,	  
sixty-­‐three	  years	  after	  the	  military	  abandoned	  it.	  The	  arrival	  of	  the	  railroad	  drew	  an	  end	  to	  Fort	  
Union’s	  era	  as	  an	  active	  military	  fort	  and	  supplies	  depot.	  After	  it	  was	  abandoned	  in	  1891,	  Fort	  
Union	  and	  the	  surrounding	  land	  were	  returned	  to	  the	  Butler-­‐Ames	  Cattle	  Company,	  later	  the	  
Union	  Land	  and	  Grazing	  Company.	  Deserted,	  the	  buildings	  were	  purged	  of	  many	  of	  the	  
architectural	  elements	  that	  were	  easy	  to	  pilfer	  such	  as	  doors,	  windows,	  and	  wooden	  elements	  
(Soullière	  &	  Ivey,	  1994);	  compounded	  by	  originally	  poor	  construction,	  this	  would	  expedite	  the	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deterioration	  of	  the	  unprotected	  adobe	  walls	  and	  create	  challenges	  for	  the	  maintenance	  and	  
preservation	  of	  the	  site	  in	  future.	  In	  1954,	  a	  land	  transfer	  was	  conducted	  between	  the	  National	  
Park	  Service	  and	  the	  Union	  Land	  and	  Grazing	  Company	  and	  the	  establishment	  of	  Fort	  Union	  
National	  Monument	  was	  authorized	  by	  Congress.	  The	  National	  Park	  Service	  pledged	  not	  to	  
rebuild	  the	  fort,	  only	  to	  preserve	  the	  remaining	  structures	  (Zhu,	  1992).	  In	  1956,	  Fort	  Union	  
opened	  to	  the	  public	  but	  it	  would	  require	  immediate	  and	  long-­‐term	  conservation	  interventions	  
to	  evolve	  into	  the	  Fort	  Union	  National	  Monument	  that	  visitors	  experience	  today.	  	  
Fort	  Union’s	  founding	  legislature,	  that	  mandates	  it	  be	  preserved	  as	  a	  stabilized	  ruin,	  was	  
influenced	  by	  the	  anti-­‐reconstruction	  philosophy	  of	  the	  Advisory	  Board	  that	  came	  into	  being	  as	  
part	  of	  The	  Historic	  Sites	  Act	  of	  1935.	  Following	  the	  earlier	  Antiquities	  Act	  of	  1906,	  that	  gave	  the	  
President	  of	  the	  United	  States	  authority	  to	  appoint	  lands	  of	  archaeological	  and	  historic	  value	  as	  
parks	  and	  monuments,	  and	  the	  Organic	  Act	  of	  1916,	  which	  established	  the	  National	  Park	  
Service,	  the	  Historic	  Sites	  Act	  gave	  the	  NPS	  authority	  to	  “restore,	  reconstruct,	  rehabilitate,	  
preserve,	  and	  maintain	  historic	  or	  prehistoric	  sites,	  buildings,	  objects	  and	  properties	  of	  national	  
historical	  or	  archaeological	  significance”	  (Pape,	  2015;	  65).	  In	  1936,	  the	  Advisory	  Board	  to	  the	  
Park	  Service	  counseled	  that	  it	  was	  “better	  to	  preserve	  than	  to	  repair,	  better	  to	  repair	  than	  
restore,	  better	  to	  restore	  than	  reconstruct”	  (Kelleher,	  1998;	  7).	  The	  founding	  of	  Fort	  Union	  
National	  Monument	  in	  1954	  occurred	  just	  before	  Mission	  66	  was	  established	  in	  1956,	  which	  
would	  further	  shape	  the	  preservation	  philosophy	  under	  which	  Fort	  Union	  is	  managed.	  One	  of	  
the	  key	  players	  of	  Mission	  66	  was	  Thomas	  C.	  Vint,	  the	  program’s	  chief	  landscape	  architect,	  who	  
believed	  Mission	  66	  was	  intended	  (Pape,	  2015;	  6)	  “to	  preserve	  and	  protect	  the	  scene	  at	  one	  of	  
the	  great	  moments	  of	  our	  national	  history	  –	  to	  stop	  the	  clock	  and	  hold	  the	  scene	  of	  the	  moment	  
in	  history	  that	  makes	  the	  area	  important”	  (Carr,	  2007;	  175).	  Philosophically,	  Carr’s	  idea	  of	  
preservation	  is	  very	  different	  from	  what	  preservation	  has	  come	  to	  mean	  amidst	  contemporary	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academics	  and	  professionals.	  Conservator	  Avigail	  Charnov	  recognizes	  that	  it	  is	  “impossible	  to	  
prevent	  a	  ruin	  from	  continuing	  to	  deteriorate	  without	  changing	  its	  appearance	  or	  its	  status	  as	  a	  
ruin…	  [and	  proposes	  that]	  the	  conservation	  of	  historic	  earthen	  ruins	  should	  perhaps	  be	  more	  
appropriately	  thought	  of	  as	  a	  process	  which	  slows	  the	  pace	  of	  decay,	  rather	  than	  suspending	  or	  
preventing	  it”	  (Charnov,	  2011;	  59).	  
2.2	  NPS	  Ruins	  Stabilization	  Program	  
	  
The	  Ruins	  Stabilization	  Program	  of	  the	  NPS	  emerged	  with	  the	  ruins	  stabilization	  manual	  
compiled	  by	  Vivian	  and	  Richert	  in	  1949,	  reworked	  and	  published	  in	  1974.	  “The	  legal	  bases	  [for	  
the	  NPS	  Stabilization	  Program]	  are	  derived	  from	  five	  general	  laws	  passed	  by	  the	  Congress	  of	  the	  
Unites	  States:	  the	  Antiquities	  Act	  of	  1906,	  the	  Organic	  Act	  of	  1916,	  the	  Historic	  Sites	  Act	  of	  1935,	  
the	  National	  Historic	  Preservation	  Act	  of	  1966,	  and	  the	  National	  Environmental	  Policy	  Act	  of	  
1969”	  (Richert	  &	  Vivian,	  1974).	  At	  first,	  ruins	  preservation	  throughout	  the	  NPS	  focused	  on	  
reinforcing	  the	  remains	  of	  standing	  architecture	  with	  modern	  materials,	  mostly	  using	  cements	  
(Vanishing	  Treasures,	  1997;	  9).	  During	  the	  1930’s,	  many	  National	  Monuments	  were	  created	  and	  
efforts	  to	  stabilize	  sites	  nationally	  were	  pursued;	  modern	  construction	  techniques	  and	  non-­‐
compatible	  materials	  were	  used	  to	  overlay	  original	  architecture	  and	  “practical	  and	  expeditious	  
methods	  were	  applied	  to	  overcome	  logistics	  and	  to	  achieve	  permanent	  stability	  in	  the	  ruins,	  
including	  partial	  restoration	  and	  reconstruction”	  (Vanishing	  Treasures,	  1997;	  9).	  Standardization	  
of	  ruins	  stabilization	  occurred	  by	  trial	  and	  error	  throughout	  the	  1970s,	  a	  period	  during	  which,	  
practices	  “preserved	  the	  basic	  form	  and	  outline	  of	  many	  historic	  structures,	  [but]	  often	  reduced	  
their	  research	  and	  interpretive	  value	  through	  the	  loss	  of	  character,	  features	  and	  styles”	  
(Vanishing	  Treasures,	  1997;	  9).	  Stability	  was	  prioritized	  over	  the	  value	  of	  the	  character	  and	  
original	  architecture.	  In	  some	  cases,	  these	  alterations	  were	  extensive	  and	  irreversible,	  they	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included:	  wall	  abutments,	  chinking	  patterns,	  beam	  sockets	  that	  were	  filled,	  and	  doorways	  that	  
were	  closed	  or	  opened	  (Vanishing	  Treasures,	  1997;	  9).	  Not	  all	  techniques	  were	  beneficial	  to	  
extending	  the	  life-­‐span	  of	  the	  monuments	  upon	  which	  they	  were	  used.	  Cements	  that	  were	  used	  
initially	  for	  stabilization	  purposes	  “deflected	  rather	  than	  dispersed	  erosional	  elements	  to	  the	  
adjacent,	  original	  materials,	  accelerating	  their	  deterioration”	  (Vanishing	  Treasures,	  1997;	  9).	  
Furthermore,	  the	  strength	  and	  porosity	  of	  cement	  mortars	  proved	  incompatible	  with	  original	  
mortars	  and	  in	  places	  where	  it	  replaced	  mud	  mortars	  surrounded	  by	  sandstone,	  “[it	  forced]	  
moisture	  through	  the	  stone”	  and	  advanced	  its	  deterioration	  (Vanishing	  Treasures,	  1997;	  9).	  At	  
Fort	  Union,	  the	  effects	  of	  cement	  can	  be	  seen	  on	  the	  sandstone	  flagstone	  pavements.	  Though	  
not	  clear	  that	  they	  were	  laid	  with	  earthen	  mortars	  originally,	  areas	  where	  the	  NPS	  used	  
cementitious	  mortars	  between	  the	  flagstones	  have	  proven	  to	  be	  deleterious	  to	  the	  sandstone	  
over	  time.	  “The	  rigid	  cement	  mortars	  also	  expand	  at	  a	  lesser	  rate	  that	  the	  encased,	  soft	  
sandstones,	  literally	  crushing	  them”	  (Vanishing	  Treasures,	  1997;	  9).	  Ultimately,	  because	  of	  these	  
reasons,	  a	  moratorium	  on	  the	  use	  of	  Portland	  cement	  within	  all	  National	  Parks	  was	  instated	  in	  
1984.	  It	  was	  soon	  recognized	  that	  the	  initial	  stabilization	  efforts	  made	  by	  the	  NPS	  needed	  to	  be	  
turned	  into	  cyclical	  maintenance.	  Initial	  stabilization	  efforts,	  like	  the	  use	  of	  Portland	  Cement,	  
proved	  themselves	  to	  be	  contributing	  factors	  to	  the	  deterioration	  of	  architectural	  features.	  	  
Such	  a	  revelation	  occurred	  to	  the	  NPS	  staff	  at	  Fort	  Union,	  where	  it	  became	  clear	  that	  
chemicals	  and	  other	  stabilization	  efforts	  made	  in	  the	  early	  years	  of	  Fort	  Union’s	  stabilization	  
period,	  were	  negatively	  effecting	  the	  adobe	  walls.	  In	  the	  1980s,	  the	  NPS	  staff	  at	  Fort	  Union	  
National	  Monument	  reverted	  to	  using	  traditional	  maintenance	  methods	  for	  conservation	  of	  the	  
adobe	  walls	  at	  Fort	  Union,	  but	  the	  effects	  of	  chemicals	  previously	  used	  (such	  as	  Silicone	  ––for	  
waterproofing—and	  Rhoplex—for	  material	  resistance	  to	  weathering,	  etc.)	  had	  already	  made	  
their	  contribution	  to	  their	  overall	  deterioration.	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2.3	  NPS	  Secretary	  of	  Interior’s	  Standards	  
	  
The	  Secretary	  of	  Interior’s	  Standards	  for	  the	  Treatment	  of	  Historic	  Properties	  (1992)	  are	  
advisory	  guidelines	  that	  set	  boundaries	  between	  the	  four	  “treatment”	  approaches:	  
Preservation,	  Rehabilitation,	  Restoration,	  and	  Reconstruction.	  	  The	  Secretary	  of	  the	  Interior’s	  
Standards	  from	  1992	  are	  revisions	  of	  earlier	  iterations	  from	  1978	  and	  1983.9	  “The	  Standards	  are	  
neither	  technical	  nor	  prescriptive…	  but	  provide	  philosophical	  consistency	  [for]	  the	  work.”10	  The	  
National	  Historic	  Preservation	  Act	  passed	  by	  Congress	  in	  1966	  authorized	  the	  Secretary	  of	  the	  
Interior	  “to	  expand	  and	  maintain	  a	  National	  Register	  of	  Historic	  Places,	  to	  administer	  a	  program	  
of	  direct	  grants	  for	  the	  preservation	  of	  properties	  included	  in	  the	  National	  Register,	  and	  to	  
establish	  professional	  standards	  for	  the	  preservation	  of	  historic	  properties.”11	  The	  Secretary	  of	  
the	  Interior	  and	  the	  Advisory	  Council	  on	  Historic	  Preservation	  have	  the	  primary	  responsibility	  of	  
overseeing	  and	  providing	  guidance	  for	  all	  federal	  preservation	  efforts	  (U.S.	  Congress,	  1986),	  
(Vanishing	  Treasures,	  1997;	  6).	  Federal	  agencies,	  in	  the	  spirit	  of	  stewardship	  and	  trusteeship	  for	  
future	  generations	  and	  in	  keeping	  with	  their	  missions,	  have	  the	  responsibility	  of	  protecting	  and	  
preserving	  archeological	  resources	  that	  are	  under	  their	  control	  or	  jurisdiction	  (Executive	  Order	  
11593)	  (Vanishing	  Treasures,	  1997;	  7).	  State	  Historic	  Preservation	  Offices	  are	  responsible	  for	  
insuring	  that	  state	  and	  local	  preservation	  projects	  are	  carried	  out	  in	  compliance	  with	  state	  
regulation	  and	  according	  to	  nationally	  mandated	  standards	  (U.S.	  Congress	  1986:11;	  Vanishing	  
Treasures,	  1997;	  9).	  
                                                
9 “The	  Secretary	  of	  the	  Interior’s	  Standards	  for	  the	  Treatment	  of	  Historic	  Properties	  with	  Guidelines	  for	  
Preserving,	  Rehabilitating,	  Restoring,	  and	  Reconstructing	  Historic	  Buildings:	  Using	  the	  Standards	  and	  
Guidelines	  for	  a	  Preservation,	  Rehabilitation,	  Restoration,	  or	  Reconstruction	  Project.”	  Web.	  9	  Mar.	  2017.	  
10	  “Introduction	  to	  Standards	  &	  Guidelines.”	  Web.	  2017.	  https://www.nps.gov/tps/standards/four-­‐
treatments/standguide/overview/choose_treat.htm 
11	  “History	  of	  the	  Standards	  &	  Guidelines	  for	  the	  Treatment	  of	  Historic	  Properties.”	  Web.	  26	  Feb.	  2017.	  
https://www.nps.gov/tps/standards/history-­‐of-­‐standards.htm	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Though	  the	  Secretary	  of	  Interior's	  Standards	  (U.S.	  Department	  of	  the	  Interior	  1982,	  1983	  
and	  1985)	  and	  Advisory	  Council's	  Handbook	  for	  the	  Treatment	  of	  Archaeological	  Properties	  
(Advisory	  Council	  on	  Historic	  Preservation	  1986)	  are	  primary	  sources	  for	  providing	  technical	  
guidance	  on	  archeological	  resource	  preservation,	  they	  do	  not	  specifically	  address	  the	  unique	  
architectural	  traditions	  and	  conditions	  involved	  in	  ruins	  preservation	  in	  the	  American	  Southwest	  
(Vanishing	  Treasures,	  1997;7).	  Factions	  of	  the	  National	  Park	  Service,	  like	  the	  Vanishing	  Treasures	  
Program,	  continue	  to	  develop	  policies	  and	  guidelines	  that	  supplement	  the	  Secretary	  of	  Interior’s	  
Standards	  to	  help	  promote	  standardized	  practices	  for	  sites	  that	  fall	  between	  the	  categories	  
established	  by	  the	  Standards.	  	  
2.4	  NPS	  28:	  Cultural	  Resource	  Management	  Guidelines	  
	  
The	  National	  Park	  Service	  Cultural	  Resource	  Management	  Guidelines	  (1998)	  engage	  
with	  the	  research,	  planning,	  stewardship	  and	  management	  of	  America’s	  cultural	  resources.	  
“Succeeding	  others	  of	  the	  same	  title	  that	  were	  designated	  NPS-­‐28	  in	  the	  previous	  NPS	  directives	  
system,	  elaborates	  on	  these	  policies	  and	  standards	  and	  offers	  guidance	  in	  applying	  them.”	  The	  
guidelines	  are	  intended	  to	  set	  parameters	  for	  the	  different	  kinds	  of	  historic	  resources	  both	  
natural	  and	  cultural,	  that	  fall	  under	  different	  categories	  and	  require	  the	  Management	  of	  
Archeological	  Resources,	  Management	  of	  Cultural	  Landscapes,	  and	  Management	  of	  Historic	  and	  
Prehistoric	  Structures;	  Fort	  Union	  falls	  under	  each	  of	  these	  three	  categories.	  The	  management	  
of	  NPS	  sites,	  including	  Fort	  Union	  National	  Monument,	  is	  open	  to	  interpretation	  by	  the	  park	  
managers	  within	  the	  scope	  of	  the	  guidelines	  previously	  listed	  and	  The	  Secretary	  of	  the	  Interior’s	  
Standards.	  The	  existing	  National	  Park	  Service	  Guidelines	  do	  not	  yet	  fully	  recognize	  the	  
complexities	  of	  interpreting	  the	  maintenance	  of	  a	  stabilized	  ruin	  when	  ultimately	  compromises	  
must	  be	  made.	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Under	  the	  NPS	  Cultural	  Resource	  Management	  Guidelines	  falls	  the	  Management	  of	  
Cultural	  Landscapes,	  which	  consider	  all	  cultural	  landscapes	  as	  cultural	  resources.	  Successful	  
management	  of	  a	  site	  means	  “identifying	  the	  significant	  characteristics	  and	  features	  in	  a	  
landscape	  and	  understanding	  them	  in	  relation	  to	  each	  other	  and	  to	  significant	  historic	  events,	  
trends	  and	  persons	  allows	  us	  to	  read	  the	  landscape	  as	  a	  cultural	  resource.	  In	  many	  cases,	  these	  
features	  are	  dynamic	  and	  change	  over	  time”	  (NPS-­‐28;	  Chapter	  7).	  At	  Fort	  Union,	  the	  decision	  to	  
build	  the	  site’s	  Visitor	  Center	  under	  Mission	  66,	  predated	  these	  guidelines	  that	  otherwise	  might	  
have	  prevented	  its	  construction	  directly	  atop	  the	  ruts	  of	  the	  historic	  Santa	  Fe	  Trail.	  Designated	  a	  
National	  Historic	  Trail	  in	  1988,	  the	  Santa	  Fe	  Trail	  acted	  as	  the	  major	  highway	  to	  the	  west	  before	  
the	  development	  of	  the	  railroad.	  Not	  only	  does	  Cultural	  Landscape	  Management	  entail	  
identifying	  what	  characteristics	  in	  a	  landscape	  define	  a	  site,	  but	  also	  “involves	  identifying	  the	  
type	  and	  degree	  of	  change	  that	  can	  occur	  while	  maintaining	  the	  historic	  character	  of	  the	  
landscape”	  (NPS-­‐28;	  Ch.7).	  Amy	  Freitag’s	  Cultural	  Landscape	  Report	  (1994)	  is	  a	  great	  resource	  
and	  makes	  recommendations	  that	  “necessitate	  the	  current	  National	  Park	  Service	  policy	  to	  
reconsider	  its	  resources	  from	  the	  perspective	  of	  landscape”	  (Freitag,	  1994;	  82).	  Freitag	  also	  
advocates	  for	  “the	  blurring	  of	  the	  distinction	  between	  natural	  and	  cultural	  resources	  within	  the	  
NPS	  as	  the	  term	  “cultural	  landscape”	  implies…	  Fort	  Union	  could	  certainly	  gain	  from	  such	  a	  
combined	  categorization”	  (Freitag,	  1994;	  82).	  “As	  its	  adobe	  structures	  erode	  back	  into	  the	  soils	  
from	  which	  they	  were	  constructed,	  the	  line	  between	  nature	  and	  culture	  at	  Fort	  Union	  is	  
particularly	  imperceptible.	  Fort	  Union	  must	  be	  managed	  and	  interpreted	  in	  an	  integrated	  way”	  
Freitag,	  1994;	  92).	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2.5	  NPS	  Vanishing	  Treasures	  Program	  
	  
In	  1997,	  the	  Vanishing	  Treasures	  Program,	  established	  in	  1988,	  published	  Ruins	  
Preservation	  Guidelines	  because	  park	  managers	  recognized	  that	  ruins	  in	  the	  American	  
Southwest	  “are	  deteriorating	  at	  a	  rate	  which	  far	  exceeds	  our	  efforts	  to	  maintain	  them”	  
(Vanishing	  Treasures,	  1997;	  2).	  Vanishing	  Treasures	  is	  a	  program	  that	  exists	  under	  the	  umbrella	  
of	  the	  National	  Park	  Service	  and	  provides	  assistance	  and	  staff	  to	  parks	  for	  the	  “preservation	  of	  
all	  types	  of	  traditionally-­‐built	  Western	  cultural	  resources”12	  and	  has	  identified	  41	  National	  Park	  
Service	  areas	  to	  date,	  including	  Fort	  Union	  National	  Monument,	  that	  qualify	  as	  Vanishing	  
Treasures.	  The	  Strategic	  Plan	  put	  forth	  by	  Vanishing	  Treasures	  in	  the	  Ruins	  Preservation	  
Guidelines	  address	  “organizational	  deficiencies	  which	  impede	  their	  preservation	  including:	  Lack	  
of	  a	  management	  system	  which	  includes	  an	  adequate	  inventory	  or	  database;	  Inadequate	  career	  
development	  for	  ruin	  preservation	  specialists;	  inadequate	  and	  inconsistent	  funding;	  lack	  of	  
recognition	  and	  definition	  of	  the	  Ruins	  Preservation	  Program”	  (Vanishing	  Treasures,	  1997;	  2).	  	  
The	  “Vanishing	  Treasures	  Ruins	  Preservation	  Guideline	  can	  be	  used	  to	  determine:	  (1)	  whether	  
structural	  repairs	  are	  actually	  warranted	  or	  whether	  an	  alternative	  preservation	  approach	  can	  
be	  considered,	  (2)	  what	  level	  of	  archeological	  documentation	  or	  data	  recovery	  is	  appropriate,	  
(3)	  what	  materials	  should	  or	  should	  not	  be	  used	  in	  the	  repair	  process,	  (4)	  how	  the	  repairs	  should	  
be	  performed,	  and	  (5)	  the	  appropriate	  forms	  for	  documenting	  the	  treatment	  process”	  
(Vanishing	  Treasures,	  1997;	  7).	  The	  Vanishing	  Treasures	  program	  is	  ultimately	  intended	  as	  an	  
integrative	  tool	  to	  be	  used	  with	  the	  National	  Park	  Service’s	  Cultural	  Resource	  Management	  
Guidelines	  (NPS	  28)	  and	  Secretary	  of	  the	  Interior	  Standards,	  which	  currently	  do	  not	  include	  the	  
ruins	  preservation	  process.	  	  
                                                
12	  “What	  We	  Do	  -­‐	  Vanishing	  Treasures	  Program	  (U.S.	  National	  Park	  Service).”	  Web.	  28	  Feb.	  2017.	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3.0	  REVIEW	  OF	  FOUN	  NPS	  DOCUMENTS:	  MANAGEMENT	  &	  
PRESERVATION	  PLANS	  
	  
Preservation	  plans	  produced	  for	  Fort	  Union	  have	  attempted	  to	  manage	  the	  challenge	  of	  
maintaining	  a	  site	  that	  is	  a	  ruin	  of	  adobe	  construction	  but	  the	  struggle	  between	  material	  and	  
management	  perseveres.	  “The	  impossible	  demands	  of	  simultaneously	  preserving	  architectural	  
form	  and	  fabric	  (materiality)	  challenge	  the	  archaeologist	  and	  conservation	  professional	  who	  
attempt	  to	  manage	  both	  for	  temporary	  and	  permanent	  display”	  (Matero,	  2015;	  210).	  “Adobe	  is	  
a	  material	  that	  requires	  cyclical	  maintenance	  and	  renewal	  of	  roofs,	  foundations,	  and	  surface	  
finishes	  using	  traditional	  methods	  and	  materials	  that	  are	  often	  not	  acceptable	  or	  even	  
practicable,	  given	  the	  commitment	  of	  human	  and	  material	  resource	  necessary	  to	  conduct	  them”	  
(Oliver,	  2008;	  80).	  Despite	  adherence	  to	  existing	  preservation	  plans	  and	  the	  National	  Park	  
Service’s	  best	  attempts	  to	  preserve	  the	  adobe	  ruins	  at	  Fort	  Union	  National	  Monument,	  
inadequate	  stabilization	  practices,	  diminishing	  agency	  resources	  and	  possibly	  climate	  change	  are	  
accelerating	  its	  disappearance	  from	  the	  landscape.	  There	  have	  been	  more	  wall	  collapses	  in	  the	  
last	  decade	  than	  since	  the	  Park	  opened.	  If	  a	  future	  for	  Fort	  Union	  is	  to	  be	  ensured,	  it	  is	  
unrealistic	  to	  continue	  managing	  it	  under	  its	  guiding	  preservation	  philosophy,	  which	  has	  
uncompromisingly	  aimed	  to	  preserve	  both	  the	  form	  and	  fabric	  of	  the	  site.	  Concerning	  
maintenance,	  Oliver	  writes:	  “The	  importance	  of	  designing,	  implementing,	  and	  periodically	  
evaluating	  a	  comprehensive	  site	  maintenance	  plan	  cannot	  be	  overemphasized….	  At	  this	  point,	  
most	  archaeologists,	  conservators	  and	  site	  managers	  are	  aware	  of	  the	  importance	  of	  
maintenance,	  but	  more	  distant	  managers	  and	  funding	  agencies	  apparently	  are	  not.	  Well-­‐
documented	  studies	  that	  stress	  the	  economic	  advantages	  of	  maintenance,	  in	  comparison	  with	  
the	  more	  common	  treat-­‐and-­‐abandon	  approach,	  may	  help	  bolster	  arguments	  for	  increased	  
legislative	  and	  financial	  support”	  (Oliver	  2008;	  89).	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3.1	  Rehabilitation	  of	  Historic	  Structures	  Report,	  1956-­‐1961	  (Wilson)	  
	  
The	  Rehabilitation	  of	  Historic	  Structures	  Report	  is	  comprised	  of	  three	  volumes	  that	  
document	  stabilization	  work	  conducted	  at	  Fort	  Union	  between	  1956-­‐1961	  by	  archaeologists	  
George	  Cattanach	  and	  Rex	  Wilson.	  The	  volumes	  include	  sections	  explaining	  chosen	  stabilization	  
techniques	  and	  record	  the	  stabilization	  efforts	  on	  standardized	  forms	  with	  written	  descriptions	  
and	  “before,”	  “during,”	  and	  “after”	  photographs	  of	  the	  work	  executed	  (Oliver	  &	  Hartzler,	  1996).	  
The	  photo-­‐documentation	  captured	  within	  these	  three	  volumes	  is	  priceless;	  the	  information	  
that	  can	  be	  deduced	  from	  the	  photographs	  is	  extremely	  valuable	  to	  conservators	  for	  gaining	  an	  
understanding	  of	  the	  site	  before	  it	  was	  stabilized.	  It	  is	  the	  purest	  source	  of	  visual	  documentation	  
available	  for	  the	  condition	  of	  the	  ruins	  at	  the	  time	  the	  NPS	  inherited	  the	  fort,	  prior	  to	  any	  
conservation	  work	  being	  conducted	  on	  them.	  According	  to	  the	  Wilson	  reports,	  the	  stabilization	  
of	  the	  site	  was	  managed	  on	  a	  priority	  needs	  basis.	  The	  chimneys	  were	  responded	  to	  first	  and	  
foremost	  given	  the	  value	  placed	  upon	  them	  within	  the	  context	  of	  the	  site.	  Areas	  with	  brick	  
coping	  were	  also	  treated	  as	  high	  priority.	  In	  the	  1988	  Preservation	  Plan,	  it	  was	  written	  of	  these	  
initial	  stabilization	  years,	  that…	  
	  “One	  should	  not	  be	  left	  with	  the	  impression	  that	  the	  major	  rehabilitation	  executed	  
during	  the	  years	  1956	  to	  1961	  provided	  a	  stabilized	  resource	  that	  would	  require	  only	  
housekeeping	  measures	  for	  years	  to	  follow.	  Quite	  the	  contrary	  was	  true,	  but	  understandable	  
considering	  the	  nature	  of	  the	  adobe	  material	  that	  remained	  at	  Fort	  Union”	  (Preservation	  Plan,	  
1988;	  30).	  	  
	  
3.2	  Historic	  Structure	  Report,	  1982	  (Pitcaithley)	  
	  
The	  1982	  Historic	  Structure	  Report	  written	  by	  former	  National	  Park	  Service	  historians	  
Dwight	  Pitcaithley	  and	  Jerome	  Greene	  provide	  an	  overall	  history	  of	  the	  site	  detailing	  the	  
evolution	  of	  its	  construction	  phases	  from	  1851	  to	  its	  moment	  of	  abandonment	  in	  1891.	  
Accounts	  of	  the	  architecture—the	  second,	  earthen	  fort	  designed	  in	  an	  eight	  pointed	  “star”	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configuration	  and	  the	  territorial	  style	  third	  fort—provide	  insight	  to	  how	  these	  buildings	  were	  
constructed.	  Except	  for	  the	  Hospital	  building,	  which	  had	  a	  pitched	  roof,	  the	  buildings	  had	  “flat	  
roofs,	  brick	  parapets,	  Greek	  Revival	  windows	  and	  door	  trim,	  and	  porches”	  (Oliver	  &	  Hartzler,	  
2000	  (2);	  1).	  The	  third	  Fort	  Union	  (built	  1863-­‐1868)	  was	  designed	  by	  Captain	  John	  C.	  McFerran,	  
Chief	  Quartermaster	  of	  the	  District	  of	  New	  Mexico	  and	  Captain	  Henry	  J.	  Farnsworth,	  Depot	  
Quartermaster	  (Pitcaithley,	  1982;	  7).	  The	  military	  post	  included:	  the	  Post	  proper;	  an	  elaborate	  
Quartermaster	  Depot;	  the	  detached	  Arsenal;	  a	  row	  of	  nine	  nearly	  identical	  officers’	  quarters;13	  
“U”	  shaped	  soldiers	  barracks	  separated	  from	  Officer’s	  Row	  by	  the	  parade	  grounds;	  two	  long	  
rectangular	  structures	  with	  ells	  at	  the	  north	  and	  south	  ends	  which	  housed	  the	  post	  laundresses,	  
guardhouse,	  prison,	  bakery	  and	  quartermaster	  storerooms;	  post	  corrals;	  the	  depot;	  mechanic’s	  
corral;	  and	  five	  rectangular	  storehouses	  (Pitcaithley,	  1982;	  7-­‐8).	  All	  buildings	  were	  built	  on	  stone	  
foundations	  with	  adobe	  walls—major	  buildings	  up	  to	  three	  adobes	  thick	  (Oliver	  &	  Hartzler,	  2000	  
(2);	  39)—capped	  with	  brick	  coping	  18	  inches	  high	  by	  18	  inches	  thick	  (Pitcaithley,	  1982;	  25).	  	  
The	  ruins	  of	  the	  third	  fort	  have	  weathered	  severely	  since	  Fort	  Union	  was	  abandoned,	  
but	  their	  deterioration	  began	  during	  Fort	  Union’s	  active	  years;	  the	  roofs	  always	  leaked	  and	  
exterior	  plasters	  always	  fell	  away.	  With	  the	  exception	  of	  the	  Hospital	  Building,	  the	  buildings	  
were	  originally	  topped	  by	  flat	  metal	  roofs	  with	  no	  pitch,	  which	  was	  an	  inexpensive	  but	  poor	  
choice	  to	  pair	  with	  adobe	  walls.	  The	  roofs	  failed	  to	  provide	  the	  walls	  with	  sufficient	  protection	  
from	  moisture,	  welcoming	  water	  into	  the	  adobe	  as	  opposed	  to	  propelling	  it.	  Failing	  interior	  
plaster	  and	  roof	  collapses	  during	  the	  fort’s	  inhabited	  years	  were	  not	  uncommon	  even	  though	  
attempts	  were	  made	  to	  stabilize	  the	  ceilings	  with	  wooden	  beams	  (Pitcaithley,	  1982;	  13).	  The	  
poor	  construction	  of	  the	  fort	  was	  compounded	  by	  the	  military’s	  inability	  to	  properly	  maintain	  it.	  
                                                
13	  Officers’	  Row	  consists	  of	  eight	  houses	  for	  the	  Junior	  Officers,	  estimated	  costs	  $14,133	  for	  each	  and	  one	  
large	  house	  for	  the	  Commanding	  Officer	  (HS	  5),	  estimated	  to	  have	  cost	  $16,000	  (Pitcaithley,	  1982).	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To	  cut	  costs,	  the	  military	  preferred	  that	  soldiers	  performed	  maintenance	  at	  the	  fort	  rather	  than	  
civilians	  with	  skilled	  labor,	  but	  during	  the	  summer	  months	  when	  the	  weather	  was	  best	  for	  this	  
work,	  the	  soldiers	  were	  mostly	  absent	  from	  the	  fort.	  
As	  it	  does	  today,	  the	  fort	  weathered	  relentless	  winds	  that	  blew	  snow,	  rain,	  and	  sand	  
into	  cracks,	  windows	  and	  obstructed	  roads	  during	  its	  active	  years;	  “so	  severe	  was	  the	  problem	  in	  
1872	  that	  the	  depot	  quartermaster	  requested	  permission	  to	  build	  an	  adobe	  wall	  across	  the	  
northwest	  side	  of	  the	  depot	  grounds”	  to	  protect	  it	  from	  the	  winds	  (Pitcaithley,	  1982;	  14).	  The	  
depot	  quartermaster’s	  request	  was	  denied,	  but	  a	  similar	  reasoning	  for	  re-­‐building	  exterior	  walls	  
at	  Fort	  Union	  today	  can	  be	  argued	  for	  the	  sake	  of	  protecting	  interior	  walls,	  controlling	  winds	  and	  
snowdrifts.	  Throughout	  the	  1880s,	  the	  fort	  continued	  to	  deteriorate	  and	  requests	  for	  skilled	  
labor	  were	  denied;	  the	  fort	  was	  pronounced	  “totally	  unfit	  for	  habitation”	  by	  Colonel	  Carr	  a	  year	  
before	  it	  was	  abandoned	  (Pitcaithley,	  1982;	  17).	  
3.3	  General	  Management	  Plan,	  1985	  
	  
The	  1985	  version	  of	  the	  General	  Management	  Plan	  (GMP)	  for	  Fort	  Union	  provides	  the	  
following	  preservation	  directive:	  “to	  develop	  an	  effective	  preservation	  strategy	  that	  fulfills	  
congressional	  intents	  yet	  responds	  to	  the	  constraints	  of	  the	  original	  historic	  material”	  
(Preservation	  Plan,	  1988;	  16).	  At	  the	  time	  it	  was	  written,	  previous	  preservation	  efforts	  at	  Fort	  
Union	  had	  consisted	  of	  mostly	  emergency	  stabilization	  efforts;	  the	  GMP	  recognized	  the	  need	  for	  
direction	  in	  their	  future	  work.	  According	  to	  the	  1988	  Draft	  Preservation	  Plan	  for	  Fort	  Union,	  the	  
GMP	  acknowledged	  the	  following:	  “previous	  ‘state	  of	  the	  art’	  preservation	  techniques…	  are	  of	  
little	  help	  in	  preserving	  adobe”;	  the	  “application	  of	  adobe	  veneers	  or	  whole	  replacement	  adobes	  
to	  fill	  voids	  are	  the	  most	  effective	  stabilization	  methods”;	  and	  the	  GMP	  accepts	  that	  “adobe	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ruins	  will	  deteriorate	  and	  the	  historic	  scene	  will	  be	  constantly	  changing”	  (Preservation	  Plan,	  
1988;	  16,	  20).	  	  	  
The	  preservation	  approach	  of	  the	  1985	  GMP	  proposes	  stabilizing	  and	  preserving	  the	  
outline	  or	  form	  of	  the	  ruins,	  especially	  those	  fragments	  which	  are	  representative	  of	  the	  larger	  
historic	  scene.	  This	  can	  be	  interpreted	  to	  mean	  that	  fragments	  with	  more	  structural	  integrity	  
received	  attention	  first.	  The	  following	  is	  reflective	  of	  the	  preservation	  approach	  implemented	  
under	  the	  GMP,	  though	  its	  influence	  is	  unclear:	  e)	  The	  National	  Park	  Service	  recognized	  the	  
eventual	  loss	  of	  all	  original	  adobe	  walls,	  f)	  Adobe	  walls	  not	  meeting	  criteria	  for	  preservation	  will	  
be	  allowed	  to	  weather	  and	  erode	  in	  place,	  g)	  Preserving	  the	  original	  adobe	  materials	  is	  an	  
impossibility,	  h)	  The	  legislative	  mandate	  to	  preserve	  “Old	  Fort	  Union”	  will	  be	  met	  through	  the	  
use	  of	  replacement	  adobe	  and	  the	  preservation	  of	  the	  form	  of	  the	  most	  significant	  features	  
(Preservation	  Plan,	  1988;	  21-­‐22).	  	  	  
3.4	  Draft	  Preservation	  Plan,	  1988	  	  
	  
The	  1988	  tripartite	  Preservation	  Plan	  prioritizes	  and	  establishes	  long-­‐term	  work	  goals	  
for	  the	  park	  as	  well	  as	  states	  the	  roles	  of	  the	  park	  and	  Regional	  staff	  members	  in	  pursuing	  this	  
work.	  In	  varying	  degrees	  of	  detail,	  it	  makes	  specific	  recommendations	  for	  work,	  some	  of	  which	  
pertains	  to	  cyclical	  maintenance	  and	  some	  to	  ongoing	  stabilization	  projects.	  It	  describes	  the	  
then	  current	  condition	  of	  the	  site	  as	  it	  was	  in	  1988,	  establishes	  why	  Fort	  Union	  is	  a	  valuable	  
resource	  and	  engages	  its	  historical	  significance,	  and	  outlines	  “the	  laws	  and	  planning	  documents	  
that	  mandated	  past	  actions	  and	  that	  will	  be	  interpreted	  for	  future	  preservation	  activity”	  
(Preservation	  Plan,	  1988;	  1-­‐2).	  Records	  indicate	  that	  “problems	  corrected	  in	  the	  earlier	  
restoration	  were	  to	  become	  chronic	  problems.”	  (Preservation	  Plan,	  1988;	  30).	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The	  1988	  tripartite	  Preservation	  Plan	  includes:	  	  
Part	  I:	  Includes	  base	  data	  necessary	  for	  understanding	  the	  ruins’	  condition	  in	  1988.	  
Part	  II:	  Prioritizes	  the	  order	  of	  preservation	  tasks	  to	  be	  implemented	  by	  the	  1988	  Preservation	  
Plan.	  	  
Part	  III:	  Includes	  recommendations	  for	  Fort	  Union	  by	  building	  or	  area	  based	  on	  the	  	  
	   priorities	  established	  in	  Part	  II.	  Types	  of	  work	  are	  discussed	  in	  two	  categories:	  	  
	   major	  projects	  vs.	  routine	  cyclical	  maintenance.	  	  
	  
For	  the	  1988	  Preservation	  Plan,	  a	  hierarchy	  of	  architectural	  elements	  was	  established	  and	  the	  
work	  categorized	  as	  follows	  in	  order	  of	  importance:	  
	  
1.   Foundations:	  Advises	  excavating	  foundations	  and	  that	  this	  work	  be	  executed	  under	  contract	  
over	  a	  course	  of	  years	  to	  allow	  regular	  maintenance	  staff	  to	  focus	  their	  efforts	  on	  regular	  
cyclical	  maintenance	  or	  by	  phasing	  the	  work	  to	  the	  regular	  maintenance	  staff.	  Cyclical	  
maintenance	  of	  the	  foundations	  entails	  repointing	  and	  keeping	  stones	  fallen	  out	  of	  place.	  	  
2.   Adobe	  walls	  w/	  high	  integrity:	  In	  the	  following	  order	  of	  importance:	  1)	  Deport	  Storage	  Area,	  
2)	  Hospital,	  3)	  Mechanic’s	  Corral,	  4)	  Officer’s	  Quarters,	  5)	  Laundresses’	  Quarters	  and	  Enlisted	  
Men’s	  Quarters.	  
The	  adobe	  walls	  “come	  the	  closest	  to	  creating	  a	  visual	  sense	  of	  the	  fort’s	  image	  
and…	  	  helping	  create	  an	  awareness	  of	  space	  and	  order”	  (Preservation	  Plan,	  1988;	  
58).	  Given	  the	  nature	  of	  the	  material,	  stabilization	  must	  be	  part	  of	  a	  cyclical	  plan	  
and	  instances	  of	  adobe	  wall	  failure	  need	  the	  attention	  of	  an	  architect	  or	  engineer	  to	  
assess	  if	  bracing	  or	  reconstruction	  is	  necessary.	  Cyclical	  work	  includes:	  production	  
of	  new	  adobes	  for	  repair	  work,	  base	  and	  cap	  erosion	  repair,	  wall	  patching,	  
elimination	  of	  water	  entry	  points	  and	  annual	  applications	  of	  shelter	  coats.	  
3.   Brick	  masonry	  construction:	  The	  brick	  masonry	  construction	  of	  most	  of	  the	  fireplaces,	  
chimneys,	  brick	  parapets	  and	  bakery	  oven	  have	  been	  reconstructed	  (Preservation	  Plan,	  
1988;	  59).	  Rhythm	  of	  the	  chimneys	  on	  Officer’s	  Row	  is	  iconic	  and	  a	  character	  defining	  trait	  of	  
the	  fort.	  Nature	  of	  the	  brick	  building	  material	  makes	  these	  elements	  naturally	  qualify	  as	  
long-­‐term	  site	  definers	  that	  will	  require	  minimal	  maintenance.	  Previous	  preservation	  of	  the	  
brick	  masonry	  construction	  was	  conducted	  using	  mortar	  that	  was	  not	  compatible	  with	  the	  
bricks	  because	  it	  was	  too	  hard.	  Future	  repairs	  are	  recommended	  to	  be	  made	  with	  a	  more	  
gentle	  and	  compatible	  mortar.	  	  
4.   Adobe	  walls	  that	  provide	  structural	  support	  (Third	  Fort):	  These	  walls	  are	  described	  as	  the	  
walls	  that	  “provide	  structural	  support	  for	  adjacent	  walls,	  support	  original	  plaster,	  and	  are	  
generally	  greater	  than	  4	  feet	  in	  height).	  	  
5.   Site	  features:	  cisterns,	  wells,	  flagpole,	  monuments	  and	  historic	  flagstone	  walks	  
6.   Adobe	  walls	  less	  than	  4	  feet	  in	  height	  (Third	  Fort):	  Adobe	  walls	  less	  than	  4	  feet	  high	  were	  
not	  considered	  to	  add	  to	  the	  visual	  impression	  of	  Fort	  Union	  made	  on	  visitors.	  	  
7.   Repaired	  Brick	  and	  Adobe	  ruins:	  “Rehabilitated	  work	  should	  not	  perpetuate	  ruins	  that	  have	  
been	  repaired	  using	  inappropriate	  materials	  or	  where	  improper	  mass	  and	  scale	  relationship	  
result”	  (Preservation	  Plan,	  1988;	  63).	  Calls	  attention	  to	  repairs	  that	  used	  inappropriate	  
materials	  or	  methods	  that	  may	  cause	  confusion	  for	  interpretation	  and	  recommends	  that	  
these	  elements	  be	  left	  to	  deteriorate	  unrepaired,	  with	  some	  exceptions.	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The	  1988	  Preservation	  Plan,	  reinforces	  the	  prioritization	  of	  the	  ruins	  during	  its	  initial	  
stabilization	  phase	  (1965-­‐1961)	  during	  which	  a	  hierarchy	  of	  space	  was	  established	  by	  the	  
necessary	  prioritization	  of	  the	  stabilization	  work	  that	  needed	  to	  be	  accomplished.	  Priorities	  
continually	  shift	  to	  accommodate	  work	  that	  can	  be	  feasibly	  achieved	  within	  a	  season.	  Over	  time,	  
fragments	  of	  the	  ruins	  deemed	  less	  important	  from	  the	  start	  have	  weathered	  poorly	  and	  in	  
some	  cases,	  have	  been	  lost.	  This	  inevitably	  diverted	  attention	  of	  maintenance	  and	  repair	  
towards	  certain	  areas	  and	  not	  others,	  compounded	  by	  the	  problem	  of	  having	  to	  stretch	  small	  
teams	  of	  labor	  across	  vast	  tasks.	  Even	  the	  architectural	  elements	  given	  high	  importance,	  like	  the	  
Chimneys,	  are	  in	  need	  of	  maintenance;	  they	  were	  repaired	  initially	  during	  the	  1956-­‐1961	  
stabilization	  phase	  and	  documentation	  from	  the	  1988	  Preservation	  Plan	  revealed	  that	  those	  
repairs	  were	  already	  failing.	  Today	  in	  2017,	  it	  seems	  likely	  that	  they	  will	  be	  needing	  repair	  again	  
in	  the	  near	  future.	  The	  current	  maintenance	  plan	  implemented	  at	  the	  fort,	  requires	  that	  the	  
maintenance	  team	  focus	  their	  efforts	  on	  shelter	  coating	  the	  remaining	  adobe	  walls,	  however,	  
this	  technique	  has	  increasingly	  been	  proving	  to	  be	  inadequate	  and	  inefficient	  as	  will	  be	  
discussed	  later	  on.	  	  
While	  it	  is	  understandable	  that	  the	  NPS	  has	  had	  to	  prioritize	  site	  work	  and	  continues	  to	  
need	  to	  do	  so,	  areas	  that	  receive	  less	  attention	  are	  those	  that	  are	  more	  likely	  to	  be	  lost	  
altogether.	  In	  response	  to	  the	  less	  than	  4	  feet	  high	  walls	  policy	  of	  the	  1988	  Preservation	  Plan,	  
walls	  less	  than	  4	  feet	  high	  still	  contribute	  to	  the	  overall	  context	  and	  interpretation	  of	  the	  site;	  it	  
seems	  that	  the	  Laundresses’	  Quarters	  and	  Soldiers	  Barracks	  are	  areas	  within	  the	  site	  that	  have	  
suffered	  from	  this	  decision.	  Even	  during	  the	  initial	  stabilization	  (1956-­‐1961),	  adobe	  fragments	  
were	  not	  considered	  important	  enough	  to	  document,	  however	  they	  were	  sprayed	  with	  silicone.	  
Consequently,	  this	  means	  that	  the	  interpretation	  of	  the	  site	  has	  been	  left	  skewed	  by	  this	  long-­‐
established	  hierarchy	  that	  focuses	  attention	  on	  Officer’s	  Row—mostly	  brick	  and	  less	  demanding	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of	  cyclical	  maintenance—and	  the	  Mechanic’s	  Corral	  and	  Hospital,	  which	  are	  two	  buildings	  with	  
the	  highest	  percentage	  of	  adobe	  walls	  remaining.	  For	  interpretive	  purposes,	  the	  loss	  of	  the	  less	  
than	  4	  feet	  high	  walls	  at	  the	  Soldier’s	  Barracks	  and	  Laundresses’	  Quarters,	  now	  leave	  those	  
stretches	  of	  foundation,	  overgrown	  with	  vegetation,	  difficult	  for	  the	  public	  to	  understand.	  	  
3.5	  Historic	  Structure	  Report	  (Soulliere	  &	  Ivey)	  &	  Historic	  Resource	  Study	  (Oliva),	  
1993	  
	  
The	  Historic	  Structure	  Report	  and	  Historic	  Resources	  Study,	  both	  published	  in	  1993,	  are	  
invaluable	  wells	  of	  historic	  information	  that	  detail	  the	  active	  years	  of	  the	  fort,	  substantiating	  its	  
historic	  value.	  They	  trace	  the	  evolution	  of	  the	  fort	  from	  first	  fort	  to	  the	  second	  star	  fort	  to	  the	  
third	  fort	  as	  demands	  on	  the	  depot	  and	  a	  need	  for	  stronger	  defenses	  grew.	  	  The	  historic	  
accounts	  of	  the	  fort	  include	  construction	  history,	  which	  is	  valuable	  to	  conservators	  for	  learning	  
about	  how	  to	  preserve	  the	  ruins	  at	  Fort	  Union	  today.	  The	  work	  of	  James	  Ivey	  included	  the	  
creation	  of	  a	  Historical	  Base	  Map	  still	  used	  today.	  	  	  
3.6	  Working	  Preservation	  Action	  Plan,	  1996	  (Oliver	  &	  Hartzler)	  
	  
The	  working	  preservation	  action	  plan	  by	  Anne	  Oliver	  and	  Robert	  Hartzler	  includes	  the	  
following:	  an	  outline	  of	  the	  history	  of	  stabilization	  and	  maintenance	  practices	  at	  the	  fort	  
between	  1956-­‐1995;	  soil	  and	  adobe	  characterization	  of	  historic	  and	  contemporary	  adobes	  used	  
at	  the	  fort;	  an	  adobe	  deterioration	  study:	  a	  model	  monitoring	  system;	  a	  general	  survey	  of	  the	  
ruins;	  and	  recommendations	  for	  future	  work.	  The	  model	  monitoring	  system	  was	  intended	  to	  
measure	  surface	  loss	  of	  the	  adobe	  ruins	  in	  situ.	  The	  chosen	  method	  involved	  the	  “periodic	  
measurement	  of	  [iron	  nails	  serving	  the	  purpose	  of]	  datum	  pins	  placed	  at	  strategic	  locations	  in	  
representative	  walls	  or	  wall	  fragments”	  (Oliver	  &	  Hartzler,	  1996;	  39),	  the	  locations	  of	  which	  have	  
since	  been	  lost	  under	  layers	  of	  shelter	  coats.	  According	  to	  Roger	  Portillo,	  the	  NPS	  Facilities	  
Manager	  at	  Fort	  Union,	  the	  working	  action	  plan	  was	  implemented	  at	  Fort	  Union	  by	  Robert	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Hartzler,	  who	  worked	  there	  until	  2001,	  and	  the	  plan	  continues	  to	  be	  a	  guiding	  resource	  to	  the	  
Fort	  Union	  NPS	  staff.14	  Conclusions	  drawn	  about	  Fort	  Union	  National	  Monument	  in	  1996	  by	  
Oliver	  &	  Hartzler	  were	  bleak:	  they	  identified	  that	  the	  maintenance	  plan	  in	  place	  was	  
unsustainable	  and	  the	  site	  was	  at	  a	  “critical	  point.”	  “The	  rate	  of	  the	  loss	  can	  only	  increase	  as	  the	  
staff	  falls	  behind,	  the	  old	  soil-­‐cement	  materials	  fail,	  and	  the	  materials	  with	  which	  they	  are	  
replaced	  fail	  also”	  (Oliver	  &	  Hartzler,	  1996;	  65).	  The	  use	  of	  unamended	  soil	  blocks	  and	  shelter	  
coats	  is	  in	  keeping	  with	  the	  park’s	  preservation	  philosophy	  but	  the	  amount	  of	  labor	  demanded	  
by	  the	  maintenance	  scheme	  is	  not	  feasible	  given	  the	  number	  of	  workers	  available.	  The	  
unamended	  materials	  intended	  to	  sustain	  a	  five-­‐year	  maintenance	  cycle	  failed	  within	  two	  years.	  
The	  plan	  observes	  that	  shelter	  coats	  and	  soil-­‐cement	  caps	  from	  earlier	  preservation	  campaigns	  
are	  materially	  incompatible	  but	  have	  prevented	  loss;	  it	  notes	  that	  they	  were	  15	  years	  old	  in	  
1996	  and	  beginning	  to	  fail.	  The	  general	  survey	  conducted	  for	  the	  plan	  concluded	  that	  the	  
survival	  of	  an	  adobe	  wall	  factored	  on:	  1)	  original	  wall	  thickness,	  2)	  orientation	  and	  exposure,	  3)	  
wall	  configuration	  and	  supports,	  namely	  T-­‐and	  L-­‐shaped	  intersections,	  fireplace/	  chimney	  units,	  
window	  and	  door	  lintels,	  4)	  capping	  treatments,	  5)	  shelter	  coat	  treatments.	  (Oliver	  &	  Hartzler,	  
1996;	  63).	  	  By	  observing	  the	  type	  and	  rate	  of	  weathering	  of	  each	  wall	  (as	  a	  microclimate),	  
patterns	  in	  the	  deterioration	  could	  be	  identified	  and	  a	  general	  understanding	  of	  the	  threats	  to	  
the	  walls	  could	  be	  made.	  70%	  of	  the	  walls	  were	  identified	  as	  leaning,	  many	  of	  which	  were	  being	  
supported	  by	  ineffective	  bracing	  (Oliver	  &	  Hartzler,	  1996;	  64).	  The	  overall	  priorities	  for	  
stabilization	  and	  maintenance	  put	  forth	  by	  this	  plan,	  recommend	  limited	  rebuilding	  to	  restore	  
structural	  integrity	  and	  suggest	  that	  it	  might	  be	  necessary	  to	  establish	  design	  guidelines	  for	  such	  
future	  work	  (Oliver	  &	  Hartzler,	  1996;	  65).	  Future	  strategies	  recommended	  by	  Oliver	  &	  Hartzler’s	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plan	  include:	  1)	  to	  perform	  emergency	  stabilization	  work	  as	  necessary,	  2)	  maintain	  capping,	  3)	  
maintain	  L-­‐	  shaped	  intersections	  or	  corners	  (original	  or	  replaced),	  4)	  maintain	  T-­‐shaped	  
intersections	  (original	  or	  replaced),	  5)	  maintain	  door	  and	  window	  lintels,	  6)	  repair	  basal	  erosion,	  
7)	  repair	  coving,	  8)	  maintain	  brick	  fireplaces	  and	  brick	  chimneys,	  9)	  remove	  soil	  and	  vegetation,	  
10)	  maintain	  foundations	  (especially	  those	  supporting	  adobe	  walls),	  11)	  design	  and	  implement	  
major	  projects	  (Oliver	  &	  Hartzler,	  1996;	  65-­‐67).	  Oliver	  &	  Hartzler’s	  Plan	  include	  the	  stabilization	  
of	  non-­‐original	  building	  materials,	  which	  differs	  from	  the	  suggestions	  made	  in	  the	  1988	  
Preservation	  Plan,	  which	  recommended	  allowing	  non-­‐original	  material	  to	  deteriorate.	  	  	  
3.7	  NPS	  Foundation	  Document,	  2014	  
	  
The	  National	  Park	  Service	  produced	  a	  Foundation	  Document	  for	  Fort	  Union	  in	  2014	  as	  
part	  of	  a	  project	  nation-­‐wide	  that	  aimed	  to	  complete	  foundation	  documents	  for	  all	  401	  park	  
units	  by	  2016,	  the	  centennial	  anniversary	  of	  the	  NPS.15	  Foundation	  documents	  for	  each	  park	  
include	  a	  brief	  history	  and	  convey	  its	  resources	  and	  values	  to	  support	  its	  management	  and	  
planning	  for	  the	  future.	  Key	  resources	  and	  values	  identified	  by	  the	  founding	  document	  as	  
interpretive	  themes,	  which	  describe	  the	  “key	  stories	  or	  concepts	  that	  visitors	  should	  understand	  
after	  visiting	  a	  park,”	  are:	  Fort	  Union’s	  architectural	  remains	  and	  Santa	  Fe	  Trail	  ruts,	  its	  location	  
on	  the	  Santa	  Fe	  Trail,	  its	  role	  in	  the	  evolution	  of	  the	  cultural	  identity	  of	  the	  American	  Southwest	  
and	  impact	  that	  Manifest	  Destiny	  and	  westward	  expansion	  played	  on	  inhabitants	  of	  the	  area.	  16	  	  
The	  founding	  document	  for	  Fort	  Union	  National	  Monument	  identifies	  the	  need	  for	  a	  condition	  
assessment	  for	  the	  first	  and	  third	  Fort	  Union	  areas,	  research	  of	  new	  adobe	  preservation	  
techniques	  and	  a	  review	  of	  preservation	  treatment	  guide.	  
                                                
15	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  Park	  Service	  -­‐	  Foundation	  Documents	  for	  National	  Park	  Units.”	  Web.	  8	  Mar.	  2017.	  
https://parkplanning.nps.gov/foundationDocuments.cfm	  
16	  “Fort	  Union	  National	  Monument	  Foundation	  Document.”	  National	  Park	  Service,	  7.	  2014. 
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   There	  is	  some	  disconnect	  between	  observations	  of	  the	  fort	  made	  in	  this	  thesis	  and	  the	  
conditions	  of	  the	  adobe	  ruins	  asserted	  by	  the	  founding	  document.	  The	  founding	  document	  
identifies	  the	  need	  for	  a	  condition	  assessment	  of	  the	  first	  and	  third	  Fort	  Union	  areas	  but	  avers	  
that	  the	  “stabilized	  adobe	  ruins	  and	  other	  remnants	  are	  in	  good	  condition.”17	  Without	  knowing	  
the	  results	  of	  a	  site-­‐wide	  conditions	  assessment,	  it	  is	  premature	  to	  make	  such	  a	  general	  
assertion	  about	  the	  state	  of	  the	  ruins.	  The	  need	  for	  adaptive	  strategies	  of	  the	  monument	  
resources	  is	  mentioned	  in	  relation	  to	  climate	  change,	  which	  the	  founding	  document	  predicts	  as	  
trends	  of	  warmer	  weather	  and	  a	  drier	  landscape,	  not	  increased	  rainstorms	  and	  intense	  bouts	  of	  
rainfall,	  which	  have	  been	  associated	  with	  causing	  wall	  collapses.	  Effects	  of	  climate	  change	  are	  
undoubtedly	  contributing	  to	  the	  wall	  deterioration	  and	  collapses	  at	  Fort	  Union	  but	  the	  current	  
preservation	  efforts	  need	  revision	  too.	  As	  mentioned	  in	  the	  Foundation	  Document,	  Fort	  Union	  
has	  a	  huge	  potential	  to	  serve	  education,	  not	  only	  because	  of	  its	  history	  but	  because	  of	  its	  
materials	  and	  potential	  for	  teaching	  the	  public	  about	  adobe	  preservation	  as	  well.	  	  
3.8	  NPS	  PARTNERSHIP	  WITH	  UPENN	  (1990	  –	  2017)	  
	  
Since	  the	  early	  1990s,	  the	  University	  of	  Pennsylvania’s	  Architectural	  Conservation	  Lab	  
(ACL)	  has	  been	  collaborating	  with	  the	  National	  Park	  Service	  and	  much	  work	  and	  research	  has	  
been	  generated	  by	  this	  partnership.	  Professor	  Frank	  Matero	  led	  research	  initiatives	  to	  conserve	  
the	  remaining	  historic	  lime	  plasters;	  pilot	  treatments	  began	  in	  1991	  and	  resulted	  in	  preservation	  
field	  schools	  being	  held	  from	  1992	  to	  1996.	  In	  1996,	  Anne	  Oliver	  and	  Robert	  Hartzler,	  graduates	  
of	  the	  University	  of	  Pennsylvania’s	  Historic	  Preservation	  program,	  produced	  a	  Working	  
Preservation	  Action	  Plan	  for	  the	  Adobe	  Ruins	  at	  Fort	  Union	  National	  Monument	  under	  the	  
                                                
17	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  Monument	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  National	  Park	  Service,	  10.	  2014.	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direction	  of	  Matero	  and	  the	  ACL.	  Under	  the	  current	  leadership	  of	  the	  NPS	  Facilities	  Manager	  at	  
Fort	  Union,	  Roger	  Portillo,	  and	  the	  former	  Fort	  Union	  architectural	  conservator	  (mid	  90s-­‐	  2001),	  
Robert	  Hartzler,	  maintenance	  work	  followed	  the	  recommendations	  made	  by	  the	  1996	  
Preservation	  Plan.18	  The	  focus	  on	  the	  conservation	  of	  the	  historic	  plasters	  throughout	  the	  1990s	  
was	  featured	  in	  the	  NPS	  journal	  Cultural	  Resource	  Management,	  A	  Unity	  of	  Theory	  and	  Practice	  
Bridging	  the	  Past	  (1997)	  but	  “plaster	  deterioration	  was	  only	  one	  of	  the	  preservation	  problems	  at	  
Fort	  Union”	  (Oliver	  &	  Hartzler	  2000	  (2);	  40).	  In	  1995,	  a	  team	  of	  post-­‐graduate	  UPENN	  students	  
prepared	  a	  Strategic	  Preservation	  Plan	  for	  Fort	  Union;	  Oliver	  &	  Hartzler,	  both	  members	  of	  the	  
original	  team,	  published	  the	  group’s	  findings	  in	  an	  article	  Learning	  from	  the	  site:	  Evolution	  of	  the	  
Fort	  Union	  Strategic	  Preservation	  Plan	  (2000).	  The	  goals	  of	  the	  Strategic	  Preservation	  Plan	  are	  
not	  all	  that	  different	  from	  those	  asserted	  by	  this	  thesis:	  to	  review	  historic	  materials	  and	  
documentation	  for	  the	  purpose	  of	  outlining	  the	  site’s	  stabilization	  and	  maintenance	  history;	  to	  
survey	  the	  ruins	  and	  understand	  how	  they	  deteriorate;	  to	  design	  a	  monitoring	  system	  to	  
measure	  the	  rate	  of	  erosion;	  characterize	  the	  historic	  adobe	  vs.	  contemporary	  repair	  materials;	  
and	  recommend	  future	  preservation	  work.	  	  
In	  2016	  and	  2017,	  Matero	  returned	  to	  Fort	  Union	  to	  address	  recent	  wall	  collapses	  
instigated	  by	  severe	  weather	  events	  and	  the	  growing	  concern	  of	  the	  effects	  of	  climate	  change	  
and	  inclement	  weather	  to	  the	  ruins.	  Student	  work	  produced	  for	  a	  course	  co-­‐taught	  by	  Matero	  
and	  Clark	  Erickson	  in	  2016	  and	  2017	  focusing	  on	  Fort	  Union	  as	  its	  case	  study	  have	  generated	  
further	  research	  and	  recommendations	  for	  preservation	  practices	  at	  the	  fort.	  The	  Architectural	  
Conservation	  Laboratory	  (ACL)	  at	  UPenn	  is	  actively	  collaborating	  with	  The	  Vanishing	  Treasures	  
Program,	  and	  NPS	  to	  conduct	  a	  two-­‐year	  study	  to	  better	  understand	  the	  vulnerabilities	  of	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contextual	  factors	  that	  are	  causing	  the	  accelerated	  deterioration	  of	  the	  adobe	  ruins.	  The	  study	  is	  
focused	  on	  the	  Mechanic’s	  Corral	  where	  a	  survey	  and	  assessment	  is	  being	  modeled	  for	  eventual	  
implementation	  throughout	  the	  site.	  The	  goals	  of	  the	  climate	  study,	  outlined	  by	  Matero	  in	  A	  
Future	  for	  Fort	  Union:	  Preserving	  Adobe	  Ruins	  in	  an	  Age	  of	  Climate	  Change,	  are	  the	  following:	  	  
1)	  record	  the	  original	  construction	  of	  individual	  buildings	  using	  field	  inspection	  as	  well	  as	  
details	  from	  historical	  documents	  and	  photographs;	  2)	  to	  quantitatively	  measure	  current	  
condition	  and	  deterioration	  of	  adobe	  walls	  and	  stone	  foundations	  using	  NDE—especially	  
photogrammetry,	  infrared	  thermography,	  and	  UAV’s	  (unmanned	  aerial	  vehicles)—to	  calculate	  
wall	  loss,	  attrition,	  and	  profile	  changes	  over	  time	  compared	  to	  original	  wall	  mass,	  surface	  and	  
profile;	  3)	  to	  dynamically	  model	  current	  weather	  patterns	  on	  site	  and	  potential	  effects	  from	  
climate	  change	  using	  parametric	  software	  such	  as	  WUFI	  and	  Grasshopper;	  4)	  to	  measure	  
moisture	  content,	  surface	  temperature,	  and	  other	  wall	  conditions	  in	  real	  time,	  and	  5)	  to	  
perform	  real-­‐time	  monitoring	  of	  the	  standing	  elements	  recording	  weather	  phenomena	  and	  wall	  
responses	  to	  those	  phenomena	  using	  time-­‐lapse	  digital	  videography	  (GoPro	  cameras)	  (Matero,	  
2016).	  
	  
4.0	  COMPARATIVE	  SITES	  
	  
“Earthen	  architecture	  is	  one	  of	  the	  most	  universal	  and	  diversified	  built	  heritages	  of	  
humankind…”	  throughout	  the	  world,	  “earthen	  architecture	  includes	  vernacular	  and	  
monumental	  heritage,	  contemporary	  architecture,	  self-­‐building	  construction”	  (Correia,	  2009;	  2-­‐
3).	  The	  following	  nine	  examples	  of	  North	  American	  adobe	  sites	  in	  the	  Southwest	  range	  in	  their	  
periods	  of	  significance,	  founding	  legislation	  and	  consequent	  conservation	  approaches	  dictated	  
by	  the	  parameters	  set	  by	  their	  founding	  legislation.	  In	  the	  American	  Southwest,	  “only	  a	  handful	  
of	  sites	  were	  restored	  or	  reconstructed	  in	  the	  past,	  many	  were	  consciously	  preserved	  ‘as	  found,’	  
or	  ‘stabilized’	  using	  a	  variety	  of	  materials	  and	  procedures	  but	  all	  accepting	  the	  weathered	  and	  
fragmented	  status	  quo	  of	  the	  earthen	  walls	  as	  the	  absolute	  requirement	  for	  historical	  
authenticity”	  (FM,	  2015;	  219).	  Conservation	  at	  some	  sites,	  like	  Casa	  Grande,	  Tumacacori,	  Pecos	  
and	  Coronado	  predate	  designations	  as	  National	  Monuments	  by	  the	  National	  Park	  Service,	  
founded	  in	  1916,	  and	  are	  examples	  of	  the	  early	  conservation	  efforts	  of	  earthen	  sites	  made	  in	  the	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United	  States.	  The	  other	  sites	  explored	  here	  for	  comparison	  to	  the	  conservation	  methods	  used	  
at	  Fort	  Union	  National	  Monument,	  are	  forts:	  Fort	  Davis,	  Texas;	  Fort	  Selden,	  New	  Mexico;	  Bent’s	  
Old	  Fort,	  Colorado;	  Fort	  Laramie,	  Wyoming;	  and	  Fort	  Union	  Trading	  Post,	  North	  Dakota.	  	  
	  
Casa	  Grande	  National	  Monument,	  Arizona:	  Seminal	  preservation	  work	  of	  adobe	  ruins	  in	  the	  
United	  States	  begin	  in	  1892—before	  the	  creation	  of	  the	  NPS—at	  Casa	  Grande,	  Arizona,	  where	  
“the	  concept	  of	  preserving	  and	  interpreting	  earthen	  ruin”	  was	  born,	  with	  “the	  installation	  of	  a	  
protective	  shelter	  in	  1903”	  (Charnov,	  2011;	  62).	  Casa	  Grande	  was	  the	  first	  earthen	  site	  to	  
receive	  Federal	  money	  for	  the	  specific	  purposes	  of	  ruins	  stabilization	  in	  1889;	  it	  was	  founded	  as	  
a	  480-­‐acre	  archaeological	  reserve	  in	  1892	  by	  executive	  order.	  “[Jesse	  Walter]	  Fewkes	  pioneered	  
the	  excavation,	  preservation,	  and	  display	  of	  earthen	  ruins	  in	  1906	  by	  incorporating	  a	  variety	  of	  
modest	  techniques	  including	  shelters,	  wall	  bridges	  for	  visitor	  access,	  and	  the	  installation	  of	  
drains,	  adobe	  brick	  caps,	  and	  cement	  footings	  for	  visitor	  access”	  (Matero,	  2015;	  215).	  A	  
protective	  shelter	  over	  Casa	  Grande	  was	  built	  first	  in	  1903	  and	  a	  second	  iteration	  of	  the	  shelter,	  
designed	  by	  Frederick	  Law	  Olmstead	  Jr,	  replaced	  it	  in	  1932.	  The	  shelter	  stands	  over	  the	  ruins	  of	  
Casa	  Grande	  today	  and	  has	  become	  a	  character-­‐defining	  feature	  of	  the	  site	  in	  its	  own	  right.	  The	  
site	  was	  originally	  constructed	  by	  the	  Hohokam	  who	  inhabited	  the	  pre-­‐Colombian	  site	  in	  the	  
mid-­‐	  first	  century	  AD	  until	  1450	  AD.	  The	  Great	  House	  “appears	  to	  have	  been	  a	  four-­‐story	  
building	  with	  walls	  rising	  30-­‐45	  feet,	  four	  feet	  thick	  at	  the	  base	  and	  two	  feet	  thick	  at	  the	  top”	  
(Charnov,	  2011;	  62).	  The	  structure	  was	  constructed	  of	  caliche-­‐rich	  puddle	  earth	  and	  has	  survived	  
with	  high	  integrity	  because	  of	  a	  calcium-­‐enriched	  carbonate	  crust	  that	  has	  naturally	  formed	  on	  
the	  surface	  by	  wet-­‐dry	  cycles	  (Charnov,	  2011;	  63).	  In	  addition	  to	  the	  initial	  stabilization	  
implemented	  at	  the	  site	  by	  Fewkes	  and	  the	  protective	  shelter,	  various	  conservation	  campaigns	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by	  the	  NPS	  have	  experimented	  with	  Portland	  cement	  plasters,	  Rhoplex	  E-­‐330,	  ethyl	  silicates	  and	  
Daracone.	  	  
	  
Coronado	  (Kuau’a)	  National	  Monument,	  New	  Mexico:	  Initially	  archaeological	  interest	  in	  
Coronado	  was	  because	  archaeologists	  hoped	  to	  find	  evidence	  of	  Coronado’s	  expedition,	  
believed	  to	  have	  passed	  through	  the	  landscape	  c.	  1540.	  No	  concrete	  evidence	  of	  this	  has	  ever	  
been	  unearthed	  at	  the	  site	  and	  instead,	  the	  pueblo	  ruins	  of	  Kuau’a	  were	  found	  along	  with	  two	  
kivas,	  one	  of	  which	  contained	  significant	  kiva	  wall	  paintings	  (Matero,	  2011;	  22).	  	  Edgar	  Lee	  
Hewett	  supervised	  the	  reconstruction	  of	  Kuau’a	  to	  appear	  as	  their	  former	  ruins,	  with	  the	  
exception	  of	  a	  roofed	  room	  to	  function	  as	  an	  observatory	  for	  visitors.	  Hewett’s	  reconstruction	  
received	  admiration	  for	  its	  boldness	  and	  critique	  simultaneously.	  	  One	  of	  the	  critiques	  of	  the	  
reconstruction	  was	  that	  it	  was	  not	  immediately	  apparent	  to	  the	  public	  who	  quite	  enjoyed	  the	  
ruinous	  nature	  of	  the	  facsimile,	  despite	  the	  fact	  that	  the	  original	  ruin	  walls	  were	  sagely	  reburied	  
below	  (Matero,	  2011;	  27).	  The	  reconstruction	  of	  the	  ruin	  compromised	  the	  site’s	  integrity	  as	  an	  
archaeological	  resource	  in	  the	  eyes	  of	  the	  NPS	  and	  though	  it	  was	  designated	  as	  a	  state	  
monument	  in	  1940,	  Hewett’s	  reconstructed	  Kuau’a	  has	  been	  left	  to	  weather;	  currently	  all	  that	  
remains	  is	  less	  than	  few	  feet	  tall	  (2000s).	  
	  
Pecos	  National	  Historical	  Park,	  New	  Mexico:	  The	  guiding	  preservation	  philosophy	  at	  Pecos	  
builds	  on	  earlier	  reconstructive	  efforts	  of	  1915	  led	  by	  archaeologist	  Alfred	  Kidder	  and	  Jesse	  
Nusbaum.	  There	  is	  at	  least	  one	  reconstructed	  kiva	  at	  Pecos.	  The	  current	  approach	  to	  adobe	  
preservation	  at	  Pecos	  was	  developed	  in	  the	  1970s	  and	  includes	  the	  production	  of	  amended	  
adobe	  bricks	  that	  are	  used	  as	  veneers	  to	  surround	  and	  protect	  the	  original	  17th	  century	  fabric	  in	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the	  walls	  of	  the	  Convento.19	  This	  method	  is	  called	  encapsulation	  and	  the	  modified	  adobe	  
veneers	  are	  expected	  to	  have	  a	  10-­‐15	  year	  lifespan.	  Every	  time	  the	  modified	  veneers	  are	  
replaced	  with	  new	  ones,	  the	  original	  material	  is	  vulnerable	  and	  loss	  of	  original	  fabric	  is	  
unavoidable.	  During	  the	  replacement	  process,	  a	  coat	  of	  unamended	  mud	  is	  placed	  between	  the	  
original	  material	  and	  modified	  veneers	  in	  order	  to	  protect	  it.	  A	  concern	  with	  the	  new	  veneers	  is	  
the	  presence	  of	  salts	  and	  one	  of	  the	  hopes	  is	  that	  the	  unmodified	  layer	  will	  protect	  the	  transfer	  
of	  the	  salts	  that	  might	  be	  contained	  in	  the	  modified	  veneers	  from	  transporting	  to	  the	  original	  
adobe	  material.	  A	  rounded	  cap	  construction	  technique	  is	  used	  on	  the	  top	  of	  the	  walls	  to	  shed	  
water.	  According	  to	  NPS	  archaeologist	  Jeremy	  Moss,	  Rhoplex	  is	  still	  used	  in	  the	  production	  of	  
the	  plasters	  and	  new	  adobe	  bricks	  at	  Pecos.	  	  
	  
Tumacacori	  National	  Historical	  Park,	  New	  Mexico:	  The	  partial	  reconstruction	  of	  Tumacacori’s	  
roof	  in	  1921—prior	  to	  its	  designation	  as	  a	  National	  Historical	  Park—secured	  the	  survival	  of	  the	  
building.	  90,000	  adobe	  bricks	  were	  used	  in	  the	  church’s	  original	  construction	  between	  1800	  and	  
1822	  and	  fired	  brick	  was	  used	  for	  areas	  that	  needed	  the	  most	  structural	  stability	  (Charnov,	  
2011;	  63).	  Testing	  of	  Daracone,	  used	  throughout	  the	  1950s	  by	  the	  NPS	  at	  adobe	  sites,	  first	  
occurred	  at	  the	  Granary	  Tumacacori	  in	  1955	  (Matero	  &	  Kimmel,	  1995;	  26).	  	  
	  
Fort	  Davis	  National	  Historical	  Site,	  Texas:	  	  In	  1946,	  prior	  to	  becoming	  a	  National	  Historical	  Site,	  
certain	  buildings	  at	  Fort	  Davis	  underwent	  remodeling	  with	  the	  distinct	  intention	  of	  using	  them	  
for	  housing	  (Pape,	  2015).	  Following	  its	  designation	  in	  1961,	  walls	  and	  roofs	  of	  the	  fort	  were	  
stabilized.	  Within	  the	  fort’s	  founding	  legislation,	  officials	  were	  given	  the	  possibility	  for	  
                                                
19	  From	  field	  notes	  taken	  during	  a	  site	  visit	  to	  Pecos	  with	  Jeremy	  Moss,	  Frank	  Matero,	  et	  al.,	  February,	  
2017.	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reconstruction	  stating	  that	  “in	  order	  to	  provide	  for	  the	  proper	  development	  and	  maintenance	  of	  
such	  a	  historical	  site,	  the	  Secretary	  of	  the	  Interior	  is	  authorized	  to	  construct	  and	  maintain	  
therein	  such	  markers,	  buildings	  and	  improvements	  and	  such	  facilities	  for	  the	  care	  and	  
accommodation	  of	  visitors,	  as	  he	  may	  deem	  necessary”	  (Greene,	  1986;	  381;	  Pape,	  2015;	  9).	  	  In	  
1986,	  eroded	  areas	  of	  wall	  were	  repaired	  with	  adobe	  veneers	  coated	  in	  lime	  plaster,	  reinforced	  
with	  mesh	  and	  walls	  were	  capped	  with	  soil-­‐cement	  adobes.	  	  
	  
Fort	  Selden,	  New	  Mexico:	  Designated	  a	  State	  Historic	  Site	  in	  1972,	  Fort	  Selden	  conservation	  
efforts	  have	  merged	  preservation	  and	  sensitive	  restoration	  to	  ensure	  the	  site’s	  stabilization.	  Like	  
Fort	  Union,	  Fort	  Selden	  is	  also	  of	  adobe	  construction	  and	  originally	  had	  flat	  roofs;	  much	  of	  its	  
doors,	  windows	  and	  wooden	  architectural	  elements	  were	  removed	  from	  the	  buildings	  after	  it	  
was	  abandoned	  in	  1891	  (Pape,	  2015;	  9).	  Preservation	  methods	  implemented	  at	  Fort	  Selden	  
include	  improving	  drainage	  at	  the	  site,	  wall-­‐capping,	  repair	  of	  basal	  erosion.	  Pencapsula	  was	  
used	  beginning	  in	  1972	  to	  produce	  amended	  adobes	  for	  restoration	  purposes.	  Used	  below	  the	  
capping,	  these	  proved	  to	  accelerate	  deterioration	  and	  all	  amended	  adobe	  bricks	  were	  replaced	  
with	  unameneded	  adobe	  bricks	  in	  1974	  (Pape,	  2015;	  9).	  
	  
Bent’s	  Old	  Fort,	  Colorado:	  At	  the	  time	  Fort	  Bent	  was	  designated	  all	  that	  remained	  of	  the	  original	  
buildings	  were	  its	  foundations.	  The	  interpretation	  of	  the	  original	  adobe	  fort	  was	  reconstructed	  
based	  on	  archaeological	  excavations,	  original	  sketches	  and	  paintings	  in	  1976.	  The	  legislation	  that	  
established	  Bent’s	  Old	  Fort	  gave	  the	  officials	  at	  the	  site	  the	  right	  to	  reconstruct	  if	  adequate	  
historical	  evidence	  was	  available	  (Patterson,	  1975,	  Pape,	  2015;	  9).	  
	  
 48 
Fort	  Laramie,	  Wyoming:	  At	  Fort	  Laramie,	  restoration	  efforts	  focused	  on	  the	  buildings	  
constructed	  during	  the	  fort’s	  era	  as	  an	  army	  post.	  The	  restoration	  efforts	  followed	  the	  
parameters	  set	  by	  the	  following	  policies:	  (1)	  that	  the	  historic	  buildings	  were	  to	  be	  saved	  with	  the	  
best	  preservation	  techniques,	  (2)	  that	  restoration	  should	  be	  done	  cautiously	  and	  only	  after	  
thorough	  research,	  (3)	  that	  there	  would	  be	  no	  reconstruction	  of	  vanished	  buildings,	  and	  (4)	  that	  
the	  park	  headquarters	  would	  be	  established	  outside	  of	  the	  historic	  area	  (Howe,	  2001;	  Pape,	  
2015;	  23).	  Designated	  a	  historic	  site	  in	  1938,	  earlier	  reconstruction	  efforts	  at	  Fort	  Laramie	  were	  
amended	  when	  new	  legislation	  came	  into	  play	  with	  Mission	  66.	  	  
	  
Fort	  Union	  Trading	  Post,	  North	  Dakota:	  Fort	  Union	  Trading	  Post	  was	  designated	  in	  1966	  and	  all	  
that	  remained	  of	  the	  once	  active	  fur	  trading	  hub	  were	  its	  foundational	  elements.	  Concerning	  its	  
reconstruction,	  opinions	  were	  divided	  as	  to	  whether	  there	  was	  enough	  evidence	  to	  fund	  a	  
reconstruction.	  Nonetheless,	  “based	  off	  of	  the	  plans	  for	  the	  partial	  reconstruction	  created	  by	  
Rodd	  Wheaton	  in	  199	  and	  concurrent	  archaeological	  excavations,	  a	  reconstruction	  was	  done	  
between	  1985	  and	  1991	  (Jameson,	  2004;	  Pape,	  2015;	  23).	  	  
	  
4.1	  Index	  of	  Chemical	  treatments,	  when	  they	  were	  used	  by	  the	  NPS	  and	  for	  what	  
purpose	  
	  	  
Over	  the	  years,	  the	  search	  for	  a	  transparent,	  waterproofing	  material	  that	  could	  be	  used	  
to	  coat	  adobe	  walls	  and	  preserve	  them	  has	  resulted	  in	  the	  application	  and	  experimentation	  with	  
the	  following	  chemicals.	  Ultimately,	  the	  long-­‐term	  effects	  of	  the	  amended	  soil	  mixtures	  do	  not	  
seem	  to	  benefit	  the	  original	  fabric	  the	  chemicals	  are	  intended	  to	  stabilize.	  Test	  walls	  were	  built	  
for	  experimentation	  with	  many	  of	  the	  chemicals,	  however	  these	  tests	  walls	  did	  not	  verify	  the	  
possible	  long-­‐term	  effects	  of	  the	  chemicals.	  Many	  of	  the	  chemicals	  applied	  for	  the	  first	  time	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nearly	  50	  years	  ago	  at	  earthen	  ruins	  throughout	  the	  NPS	  are	  now	  showing	  the	  extent	  of	  their	  
deleterious	  effects.	  	  
	  
	  
	  
Table	  1:	  History	  of	  chemical	  amendments	  used	  at	  NPS	  earthen	  architecture	  sites	  
	  	  
Chemical	   Period	  
Used	  by	  
NPS	  
Purpose	  
Soil-­‐Bitumen	  1	   1937-­‐1940,	  
1950s	  
Used	  as	  an	  amendment	  to	  earthen	  mortars,	  it	  is	  an	  emulsified	  asphalt	  
that	  is	  added	  to	  earthen	  mixtures	  to	  make	  them	  more	  weather-­‐
resistant;	  the	  strength	  of	  the	  product	  depends	  on	  the	  cohesive	  action	  
of	  the	  clay	  particles	  in	  the	  soil	  (Charnov,	  2011;	  66).	  The	  presence	  of	  
salts	  in	  historic	  adobes	  “affected	  cohesion,	  [caused]	  difficulties	  
controlling	  mixture	  ratios	  and	  darkening	  of	  the	  substrate”	  (Charnov,	  
2011;	  66).	  Soil-­‐Bitumen	  proved	  successful	  in	  the	  making	  of	  new	  
adobes;	  it	  is	  sold	  in	  the	  US	  as	  Asphadobe	  and	  Bitudobe	  (Charnov,	  
2011;	  66).	  	  	  
NPSX	   	   An	  experimental	  vinyl	  resin	  from	  the	  1930s;	  results	  from	  testing	  of	  2,	  
3,	  3.5,	  and	  5%	  NPSX	  solutions,	  showed	  that	  NPSX	  worked	  successfully	  
at	  repelling	  water	  for	  only	  two	  years	  (Charnov,	  2011;	  66).	  NPSX	  was	  
not	  widely	  used	  because	  it	  required	  re-­‐application	  too	  often	  and	  was	  
too	  costly;	  the	  long-­‐term	  effects	  of	  it	  are	  not	  known	  (Charnov,	  2011;	  
66).	  	  
Daracone	  
(silicone)	  
mid	  1950s-­‐
60s	  
A	  water	  repellent,	  salt	  and	  spalling	  deterrent	  produced	  by	  Dewey	  an	  
Almey	  (Matero	  &	  Kimmel,	  1995;	  26).	  	  Formulated	  of	  5%	  silicone	  to	  an	  
unknown	  solvent	  amount.	  The	  “spray-­‐	  on	  product	  seemed	  effective	  
but	  was	  unsustainable,	  as	  it	  limited	  the	  evaporation	  of	  moisture	  over	  
time	  from	  surfaces	  by	  capillary	  action”	  (Charnov,	  2011;	  67;	  Barrow,	  
2009;	  7).	  	  	  
Dow	  Corning	  
Silaneal	  772	  
(silicone)	  
1950s-­‐	  
present	  
	  A	  colorless	  methyl	  siliconate;	  water	  is	  the	  solvent;	  applied	  via	  spray	  at	  
recommended	  outdoor	  temperatures	  of	  70	  degrees	  Fahrenheit	  and	  
allowed	  to	  cure	  for	  24	  hours	  (Matero	  &	  Kimmel,	  1995;	  39).	  Silaneal	  
could	  be	  diluted	  between	  ratios	  of	  1:2	  to	  1:16	  depending	  on	  what	  was	  
desired.	  Once	  dry,	  it	  was	  supposed	  to	  provide	  a	  water	  repellent	  film	  
“however	  it	  created	  a	  thin,	  whitish	  film	  easily	  damaged	  by	  hail”	  and	  
required	  re-­‐application	  often,	  which	  was	  problematic	  (Charov,	  2011;	  
68).	  	  	  
Dehydratine	  22	   Used	  at	  
Fort	  Union,	  
1958	  
Another	  silicone	  water	  repellent	  produced	  by	  Horn	  Corporation	  (later	  
Tamms	  Industries)	  in	  conjunction	  with	  Daracone;	  consisted	  of	  3%	  
silicone	  compared	  to	  Daracone’s	  5%	  solution	  (Matero	  &	  Kimmel,	  
1995;	  28).	  	  
Silexore	   1963	   No	  product	  information	  is	  available	  about	  Silexore	  (Matero	  &	  Kimmel,	  
1995;	  40).	  It	  is	  recorded	  to	  have	  been	  used	  momentarily	  at	  the	  
hospital	  building,	  Fort	  Union	  National	  Monument.	  
Rhoplex	  E-­‐330	   1970s-­‐
present	  
An	  acrylic	  emulsion	  product	  designed	  for	  use	  with	  Portland	  cement	  
concrete	  by	  Rohm	  &	  Haas	  Corporation,	  originally	  manufactured	  for	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the	  construction	  industry	  (Charnov,	  2011;	  69).	  Rhoplex	  is	  included	  in	  
earthen	  mixtures	  to	  prevent	  it	  from	  weathering.	  	  
Pencapsula	   1960s	   An	  oil	  modified	  polyurethane;	  manufactured	  by	  Texas	  Refinery	  
Corporation	  in	  the	  1960s	  specifically	  for	  archaeological	  work	  in	  New	  
Mexico	  and	  Arizona	  (Matero	  &	  Kimmel,	  1995;	  34).	  Pencapsula	  is	  
mixed	  with	  petroleum	  based	  solvents	  (i.e.	  TRC	  150,	  clear	  fuel	  oil,	  paint	  
thinner))	  and	  applied	  as	  a	  spray	  (Matero	  &	  Kimmel,	  1995;	  34.	  
Intended	  to	  act	  as	  a	  protective	  coating,	  it	  penetrates	  the	  surface	  
(ideally	  2in	  deep)	  and	  hardens	  it	  while	  still	  allowing	  for	  breathability.	  
1:4	  Pencapsula	  covered	  100	  sq	  ft;	  1:5	  covered	  120	  sq	  ft;	  penetration	  
was	  considered	  the	  key	  to	  the	  success	  of	  the	  product	  not	  maximum	  
surface	  coverage	  (Matero	  &	  Kimmel,	  1995;	  34).	  Initially	  considered	  a	  
successful	  product	  for	  the	  strengthening	  of	  adobe,	  long-­‐term	  
weathering	  caused	  spalled	  to	  occur	  and	  the	  loss	  of	  original	  material	  to	  
which	  it	  was	  attached.	  
Daraweld-­‐	  C	   Early	  1970s	   A	  polyvinyl	  acetate	  polymer	  and	  vinyl	  acetate-­‐dibutylmaleate	  
copolymer	  dispersion	  in	  water;	  used	  as	  a	  substitute	  for	  Daracone,	  
Portland	  cement	  and	  bitumen	  (Charnov,	  2011,	  67).	  Ultimately	  trapped	  
moisture	  in	  the	  walls	  contributing	  to	  their	  deterioration	  rather	  than	  
preventing	  it.	  	  
Silicon	  Ester/	  
Ethyl	  Silicate	  
1940,	  1946	   Inconclusive	  results	  and	  documentation;	  applied	  as	  a	  spray	  
(Tumacacori,	  1954).	  	  
Portland	  
Cement	  
Late	  1800s,	  
early	  
1900s-­‐	  
1984	  
A	  moratorium	  on	  the	  use	  of	  Portland	  cement	  in	  National	  Park	  Service	  
sites	  was	  imposed	  in	  1984.	  Portland	  cement	  is	  incompatible	  when	  
used	  with	  softer	  or	  more	  porous	  materials	  like	  many	  of	  the	  original	  
fabrics	  of	  historic	  sites	  and	  contributes	  to	  their	  deterioration	  rather	  
than	  preserving	  them.	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Figure	  14.	  A	  family	  circulates	  the	  ruins	  in	  the	  1960s.	  Those	  ruins	  pictured	  are	  the	  fragments	  of	  Officer’s	  Row,	  prior	  to	  
the	  application	  of	  shelter	  coats,	  which	  was	  implemented	  at	  the	  site	  starting	  1963.	  
	  
5.0	  CONSERVATION	  HISTORY	  AT	  FORT	  UNION	  
	  
Efforts	  to	  conserve	  Fort	  Union	  began	  with	  its	  stabilization	  in	  1956	  after	  it	  became	  a	  National	  
Monument	  in	  1954;	  the	  National	  Park	  Service	  inherited	  a	  ruin	  of	  over	  150,	  000	  square	  feet	  of	  
standing	  adobe.	  The	  initial	  stabilization	  efforts	  took	  place	  over	  a	  four-­‐year	  period	  under	  NPS	  
archaeologists	  George	  Cattanagh	  and	  later	  Rex	  Wilson,	  extending	  into	  1961.	  Three	  volumes	  
document	  the	  initial	  stabilization	  efforts	  made	  at	  the	  site:	  Rehabilitation	  of	  Historic	  Structures,	  
1956-­‐1960,	  Final	  Report	  and	  Rehabilitation	  of	  Historic	  Structures,	  1961	  Fiscal	  Year.	  Additional	  
resources	  pertinent	  to	  Fort	  Union’s	  conservation	  history	  include	  the	  section,	  History	  of	  
Stabilization	  and	  Maintenance	  (1956-­‐1995),	  from	  Oliver	  &	  Hartzler’s	  Working	  Preservation	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Action	  Plan	  for	  the	  Adobe	  Ruins	  at	  Fort	  Union	  National	  Monument	  (1996).	  The	  Appendix	  of	  the	  
Working	  Preservation	  Action	  Plan	  includes,	  Chronology	  of	  Treatments,	  written	  by	  Frank	  Matero	  
and	  Jocelyn	  Kimmel	  (1995).	  Avigail	  Charnov	  also	  details	  Fort	  Union’s	  conservation	  history	  in	  her	  
article	  100	  Years	  of	  Maintenance	  and	  Repair:	  Conservation	  of	  Earthen	  Archaeological	  Sites	  in	  the	  
American	  Southwest	  (2011).	  	  
Between	  1956-­‐1961	  “the	  preservation	  crew	  prioritized	  the	  huge	  amount	  of	  work	  by	  
concentrating	  on	  buildings	  with	  greater	  than	  50%	  original	  wall	  material	  remaining”	  (Zhu,	  1992;	  
31).	  It	  was	  later	  observed	  that	  deterioration	  of	  the	  adobe	  walls	  at	  Fort	  Union	  is	  in	  great	  part	  due	  
to	  that	  particular	  wall’s	  orientation	  and	  exposure	  (Oliver	  &	  Hartzler,	  2000;	  84).	  Oliver	  &	  Hartzler	  
identified	  deterioration	  patterns	  of	  the	  adobe,	  which	  provide	  insight	  for	  their	  management	  and	  
conservation.	  Zhu	  Liping	  estimates	  that	  “in	  1955	  an	  estimated	  18,000	  m²	  of	  adobe	  walls	  
remained	  standing;	  by	  1984	  11,280	  m²	  remained,	  and	  only	  10,800	  m²	  remained	  in	  1991”	  
(National	  Park	  Service	  1988;	  Zhu	  1992;	  Oliver	  &	  Hartzler	  2000	  (2);	  40).	  	  
Part	  of	  the	  stabilization	  of	  the	  fort	  included	  the	  search	  for	  a	  successful	  adobe	  water	  
repellant.	  Test	  walls	  were	  built	  in	  1959	  to	  compare	  the	  two	  silicone	  products	  Dow	  Corning’s	  
Silaneal	  772	  and	  Dewey	  and	  Almey’s	  Daracone.	  The	  products	  were	  applied	  using	  brushes,	  
instead	  of	  via	  spray	  as	  they	  would	  be	  applied	  in	  the	  field;	  ultimately	  the	  testing	  concluded	  that	  
both	  products	  seemed	  like	  good	  options.	  Silaneal	  was	  chosen	  for	  Fort	  Union	  however,	  because	  
it	  was	  the	  more	  cost-­‐effective	  option	  and	  used	  into	  the	  1970s;	  it	  was	  intended	  that	  it	  be	  applied	  
on	  a	  five-­‐year	  maintenance	  cycle.	  The	  practice	  of	  using	  amended	  shelter	  coats	  on	  the	  adobe	  
walls	  began	  in	  1963,	  after	  Fort	  Union	  National	  Monument	  was	  open	  to	  visitors	  (Figure	  14).	  The	  
initial	  stabilization	  practices	  used	  before	  1963	  indicate	  that	  the	  NPS	  did	  not	  originally	  intend	  to	  
coat	  the	  ruins	  in	  the	  mud	  plaster	  shelter	  coats.	  Care	  was	  taken	  to	  tint	  the	  adobe	  bricks	  inserted	  
during	  stabilization	  that	  did	  not	  match	  the	  color	  of	  the	  historic	  adobe	  (Figure	  16).	  Throughout	  
53 
7A:!JVKI=!=>34a?:E:87!=A:47:<!?>67=!O:<:!:EQ4>D:@N!!$A:!8:;6735:!:CC:?7=!>C!B=38;!?:E:87!>8!
7A:!<B38=!R:?6E:!6QQ6<:87!38!JV_JN!kUD!7A:!:6<4D!JV_I=P!0+'*+!Q>43?D!?A68;:=!@3?767:@!6!
E><67><3BE!>8!?:E:87!68@!>7A:<!6E:8@E:87=!@B:!7>!7A:!46?M!>C!6!=?3:873C3?!B8@:<=768@38;!>C!
7A:3<!R:A653><l!b.435:<!X!%6<7\4:<P!HIII!bHci!^IcN!-7!7A3=!73E:P!7A:!B=:!>C!B86E:8@:@!:6<7A:8!
=A:47:<!?>67=!7>!7A:!O644=!R:?6E:!7A:!?>EE>8!Q<6?73?:!67!/><7!083>8!k6=!O:44!6=!B=38;!
B86E:8@:@!5:8::<!6@>R:=!7>!<:Q63<!6<:6=!>C!4>==Pl!R>7A!OA3?A!6<:!=7344!E:7A>@=!:EQ4>D:@!
7>@6D!b.435:<!X!%6<7\4:<P!HIII!bHci!^IcN!$>@6DP!7A:!E6387:868?:!Q<6?73?:!>C!6QQ4D38;!!=A:47:<!
?>67=!!6<:!R:38;!?644:@!387>!FB:=73>8!6=!Q>==3R4:!?>87<3RB738;!C6?7><=!7>!7A:!O644!?>446Q=:=N!
-??><@38;!7>!.435:<!X!%6<7\4:<P!A>O:5:<P!7A:=:!:CC><7=!A65:!8>7!R::8!38!5638Y!?6QQ38;!68@!
=A:47:<!?>6738;P!3EQ4:E:87:@!=38?:!7A:!JV`I=P!A65:!=4>O:@!7A:!<67:!>C!@:7:<3><673>8!>C!7A:!O644=!
>5:<!73E:N!.C!644!7A:!:4:E:87=P!O644!R6=:=!68@!O644!7>Q=!6<:!<:Q><7:@4D!7A:!E>=7!O:44!E6387638:@!
536!=A:47:<!?>6738;!b.435:<!X!%6<7\4:<P!HIIIi!_^cN!!
!
!
4&52/"+6W7+J,,&0"/T.+S2$/("/.;+-1!+6O>;+'))N&*5+*)/(#A+L2/&*5+"b0$9$(&)*;+6>WI7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+
1(/20(2/".+P)'2H".7+
54 
4&52/"+6I7+G"0#$*&0T.+D)//$';+-1!+?I;+."5H"*(+?IV<;+"$.(+.&L"+),+:".(+:$''A+8,("/+.($%&'&K$(&)*;+(#"+.)&'O0"H"*(+$L)%".+
$*L+.)&'O0"H"*(+H)/($/+2."L+&*+0$33&*5+:$.+),+$+*)(&0"$%']+'&5#("/+0)')/7+@&0(2/"L+&.+(#"+0$33&*5+%"&*5+(&*("L+:&(#+$+
L$/N"/;+H)/"+0)H3$(&%'"+0)H3$/$%'"+0)')/+X6+3&*(+/$:+2H%"/+c+d+3&*(+),+%2/*(+.&"**$+:&(#+6=+5$'')*.+),+R$/$0)*"+
X.&'&0)*"Y+$33'&"L+:&(#+$+3):"/+.3/$]"/7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7++
4&52/"+6Z7+D)HH&..$/]T.+1()/"#)2.";+-1!+V?+*)/(#+.&L"+),+.)2(#+:$'';+:".(+/))HA+R2/&*5+.($%&'&K$(&)*+X&*."/(&*5+
%/$0&*5Y;+6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
55 
4&52/"+6U7+R"3)(+J,,&0"/.+S2$/("/.;+-1!+<Z+!G+V;+'))N&*5+:".(A+8,("/+.($%&'&K$(&)*;+.3/$]&*5+.&'&0)*"+XR):+D)/*&*5+ZZ<+
L&'2("L+&*+:$("/+$(+$+/$(&)+),+6+()+>;+6>W>7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
4&52/"+6>7+J,,&0"/T.+!):;+/"3'$0&*5+H&..&*5+,'$5.()*"+3$9"H"*(;+6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+
P)'2H".7+
56 
!
4&52/"+<=7+D)HH&..$/]T.+1()/"#)2.";+-1!+V?;+*)/(#+.&L"+),+.)2(#+:$'';+&*+3/"3$/$(&)*+),+:$''+.(/$&5#("*&*5+
.($%&'&K$(&)*;+6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
4&52/"+<67+-).3&($'+X-1!+WZY;+:".(+.&L"+),+:".(+:$'';+&*+3/"3$/$(&)*+),+:$''+.(/$&5#("*&*5+.($%&'&K$(&)*;+6>I=7+@#)()A+
!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
57 
4&52/"+<<7+-).3&($'+X-1!+WZY;+:&*L):+&*+:".(+:$'';+L2/&*5+.($%&'&K$(&)*e+$*5'"+&/)*+&*.($''"L+$*L+$L)%".+'$&L+()+0)9"/+
(#"+.(""';+6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
4&52/"+<?7+J,,&0"/T.+!):;+-1!+W;+*)/(#:".(+0#&H*"]A+D)9"/&*5+0"H"*(+.'$%+:&(#+.)&'+0"H"*(+0$3+L2/&*5+.($%&'&K$(&)*;+
6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
+
58 
4&52/"+<V7+J,,&0"/T.+!):;+-1!+W+!G+Z;+,&/"3'$0"A+R2/&*5+.($%&'&K$(&)*;+(#"+%$."+),+(#"+,&/"3'$0"+:$.+.($%&'&K"L+:&(#+
0"H"*(;+(#"+,&/"3'$0"+f+,&''"L+:&(#+0"H"*(+$*L+%/&0N"L+23;+6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
4&52/"+<W7+G"0#$*&0T.+D)//$';+-1+?I+!G+?6A+C&*5+:$'';+%",)/"+.($%&'&K$(&)*7+6>W>7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+
1(/20(2/".+P)'2H".7+
59 
!
4&52/"+<I7+G"0#$*&0T.+D)//$';+-1+?I+!G+?6A+C&*5+:$'';+$,("/+.($%&'&K$(&)*7+6>W>7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+
1(/20(2/".+P)'2H".7+
4&52/"+<Z7+J,,&0"/T.+!):;+3/"O.($%&'&K$(&)*;+6>WV7+@#)()A+8//)((+D)''"0(&)*7+
60 
4&52/"+<U7+J,,&0"/T.+!):+$,("/+.($%&'&K$(&)*;+6>I=7+@#)()A+!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7+
4&52/"+<>7+gJ/&5&*$'+8L)%";h6>I=7+@#)()A++!"#$%&'&($(&)*+),+-&.()/&0+1(/20(2/".+P)'2H".7
 61 
Initial	  Stabilization:	  (1956-­‐1961)	  
	  
Throughout	  the	  site,	  principle	  efforts	  during	  the	  initial	  stabilization	  (1956-­‐1961)	  included	  
excavation,	  rehabilitation	  of	  adobe	  walls,	  stabilization	  of	  cisterns,	  stabilization	  of	  chimneys,	  
insertion	  of	  angle	  iron	  bracing	  into	  walls,	  stabilization	  of	  corners,	  and	  cataloging	  artifacts.	  During	  
this	  early	  stabilization	  period	  of	  the	  ruins,	  the	  preservation	  philosophy	  served	  high	  priority	  
areas,	  where	  walls	  and	  features	  of	  highest	  priority	  received	  the	  attention	  of	  the	  NPS	  
stabilization	  team	  first.	  Principle	  efforts	  in	  order	  of	  priority:	  1)	  chimneys-­‐	  rebuilt	  with	  salvaged	  
bricks	  and	  repointed	  with	  Portland	  Cement	  flues	  stabilized	  with	  steel	  reinforcements,	  angle	  iron,	  
some	  filled	  with	  concrete;	  oversized	  concrete	  pads	  were	  poured	  under	  most	  of	  these	  filled	  
fireboxes	  for	  added	  stability	  (PP;	  1988,	  29);	  	  2)	  brick	  coping;	  3)	  adobe	  walls;	  4)	  capping;	  5)	  repair	  
missing	  foundation	  stones;	  6)	  wall	  straightening	  (partially	  rebuild	  with	  new	  stabilized	  adobe	  or	  
braced	  with	  angle	  iron	  (PP,	  1988;	  28);	  7)	  plaster	  stabilization-­‐	  grouted	  w/	  cement	  plaster.	  
The	  site	  was	  excavated	  with	  the	  goal	  of	  returning	  “the	  grade	  to	  its	  historic	  level”	  and	  
drain	  pipes	  were	  installed	  to	  direct	  water	  away	  from	  the	  buildings	  (Oliver	  &	  Hartzler,	  1996;	  10).	  
Simultaneously,	  the	  following	  principle	  efforts	  occupied	  the	  NPS	  staff	  at	  Fort	  Union	  during	  this	  
period.	  Standing	  adobe	  walls	  were	  stabilized;	  and	  corners	  and	  window	  openings	  rebuilt	  with	  
soil-­‐cement	  adobes	  where	  necessary	  to	  stabilize	  existing	  walls	  (Oliver	  &	  Hartzler,	  2000	  (2);	  41).	  
The	  five	  remaining	  chimney	  flues	  on	  Officer’s	  Row	  were	  stabilized	  via	  the	  insertion	  of	  angle	  iron	  
into	  the	  chimney	  flues,	  concrete	  was	  poured	  and	  iron	  rods	  inserted	  at	  their	  bases.	  Throughout	  
the	  site,	  foundations	  were	  exposed	  and	  missing	  foundation	  stones	  were	  replaced.	  Cement	  
mortars	  were	  used	  to	  reset	  foundation	  stones	  and	  historic	  plasters	  were	  stabilized	  with	  lime	  
grout	  on	  sections	  ten	  squared	  feet	  or	  larger.	  This	  was	  done	  to	  prevent	  the	  plaster	  from	  
detaching	  from	  the	  eroding	  walls	  to	  which	  they	  were	  attached.	  Leaning	  walls	  were	  reinforced	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with	  bracing,	  buttresses	  built	  or	  fortified	  for	  stabilization	  and	  soil-­‐cement	  adobes	  were	  used	  for	  
wall-­‐capping.	  	  
In	  1958,	  Rex	  Wilson	  replaced	  George	  Cattanach	  and	  continued	  overseeing	  stabilization.	  
Wilson	  continued	  wall-­‐capping	  with	  soil-­‐cement	  adobes	  and	  introduced	  the	  technique	  of	  
spraying	  silicone	  products	  on	  the	  walls	  to	  make	  them	  more	  water	  repellent	  and	  resistant	  to	  
weathering.	  Pending	  the	  results	  of	  the	  silicone	  test	  walls,	  Daracone	  was	  applied	  to	  brick	  
chimneys	  and	  a	  limited	  number	  of	  adobe	  walls	  in	  1957	  (Oliver	  &	  Hartzler,	  1996;	  10).	  The	  capping	  
and	  patching	  technique	  was	  developed	  through	  experimentation	  on	  the	  west	  wall	  of	  the	  Depot	  
Warehouse	  Building	  (HSR	  41)	  in	  October	  1958	  (Wilson,	  V1).	  Experiments	  on	  this	  wall	  influenced	  
stabilization	  efforts	  for	  the	  entire	  site.	  The	  NPS	  concluded	  that	  it	  was	  not	  feasible	  to	  replicate	  
the	  color	  or	  deteriorated,	  aged	  appearance	  of	  the	  historic	  adobes	  in	  the	  quantities	  needed	  for	  
their	  stabilization	  efforts.	  To	  achieve	  the	  aged,	  weathered	  effect	  on	  new	  adobes,	  surfaces	  were	  
chipped	  before	  being	  laid	  and	  brushed	  with	  stiff	  steel	  brushes	  while	  the	  adobe	  was	  still	  plastic,	  
which	  also	  served	  to	  remove	  the	  shine	  of	  the	  soil-­‐cement	  (Wilson,	  V1;	  8).	  The	  NPS	  sought	  to	  
preserve	  the	  “irregular	  silhouette	  of	  the	  wall”	  by	  removing	  the	  remnants	  of	  the	  original	  adobes	  
and	  then	  replacing	  them	  after	  laying	  a	  soil-­‐cement	  adobe	  cap.	  In	  cases	  where	  there	  was	  a	  
discrepancy	  between	  the	  pigment	  of	  the	  soil-­‐cement	  adobes	  and	  soil-­‐cement	  mortar	  to	  the	  
original	  adobe	  wall,	  a	  “tinting	  solution	  of	  dry	  pigment	  in	  Daracone	  was	  applied	  with	  a	  power	  
sprayer”	  (Wilson,	  V1;	  8);	  the	  mixture	  consisted	  of	  10	  gallons	  of	  Daracone	  to	  1	  pint	  of	  raw	  umber	  
and	  ½	  pint	  of	  burnt	  sienna	  were	  sprayed	  on	  capping	  in	  1959	  (Matero	  &	  Kimmel,	  1995;	  2).	  
Chemical	  treatments	  continued:	  “Thirty	  gallons	  of	  [Dehydratine	  22,	  a	  silicone	  water	  
repellant]	  were	  sprayed	  on	  most	  exposed	  masonry	  in	  1958	  (Matero	  &	  Kimmel,	  1995;	  28).	  In	  
1959,	  a	  treatment	  programme	  was	  initiated	  at	  Fort	  Union	  that	  consisted	  mainly	  of	  capping	  walls	  
with	  soil-­‐cement	  adobes	  and	  spraying	  adobe	  walls	  with	  a	  5%	  solution	  of	  Silaneal	  772	  in	  water	  [a	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1:9	  ratio]	  (Charnov,	  2011;	  68).	  The	  performance	  of	  Silaneal	  was	  unsatisfactory	  however,	  “it	  
created	  a	  thin,	  whitish	  film	  easily	  damaged	  by	  hail”	  (Charnov,	  2011;	  68).	  In	  1962,	  Pencapsula,	  an	  
oil-­‐modified	  polyurethane	  created	  specifically	  for	  use	  on	  archaeological	  remains	  by	  the	  Texas	  
Refinery	  Corporation,	  was	  first	  tested	  at	  Fort	  Union	  on	  the	  hospital	  building,	  though	  it	  was	  
already	  being	  applied	  throughout	  the	  site	  (Charnov,	  2011,	  68).	  “The	  testing	  and	  subsequent	  use	  
of	  Pencapsula	  is	  particularly	  significant	  [at	  this	  time	  because]	  its	  application	  was	  the	  major	  
stabilization	  project…	  in	  contrast	  to	  the	  previously	  used	  silicone	  applications,	  which	  appear	  to	  
have	  been	  secondary	  in	  importance	  to	  structural	  stabilization”	  (Matero	  &	  Kimmel,	  1995;	  34).	  
This	  reflects	  a	  change	  in	  the	  NPS	  staff’s	  approach	  to	  stabilization	  practices	  at	  the	  fort	  from	  the	  
kinds	  of	  stabilization	  interventions	  (rebuilding	  of	  corners	  and	  adobe	  walls	  above	  lintels)	  
performed	  by	  Wilson	  1956-­‐1961	  to	  more	  on-­‐the-­‐surface	  conservation.	  Despite	  records	  that	  
warn	  otherwise,	  once	  the	  initial	  stabilization	  was	  complete,	  the	  NPS	  staff	  were	  ready	  to	  consider	  
the	  period	  of	  more	  invasive	  stabilization	  finished	  and	  to	  begin	  cyclical	  maintenance	  practices.	  
The	  demands	  of	  shelter	  coats	  and	  silicone	  applications	  have	  proved	  to	  be	  just	  as	  laborious	  over	  
the	  years.	  Pencapsula	  proved	  incompatible	  though	  “as	  an	  additive	  to	  capping	  and	  patching	  
mortars	  due	  to	  excessive	  soil	  shrinking	  and	  an	  inability	  to	  match	  the	  color	  of	  the	  historic	  
material”	  (Charnov,	  2011,	  68).	  Small	  adobe	  wall	  fragments	  were	  sprayed	  with	  silicone	  for	  the	  
purposes	  of	  waterproofing	  them	  but	  not	  recorded.	  
1970s	  -­‐	  1980s	  
	  
In	  a	  memo	  from	  1975	  to	  the	  Regional	  Director	  of	  the	  NPS,	  observations	  document	  
negative	  effects	  of	  Pencapsula.	  At	  Fort	  Union,	  the	  claim	  was	  made	  that	  “the	  reason	  the	  arsenal	  
walls	  are,	  in	  the	  main,	  much	  more	  solid	  than	  the	  fort	  walls,	  is	  because	  Pencapsula	  was	  never	  
applied”	  (Matero	  &	  Kimmel,	  1995;	  35).	  In	  1972,	  the	  maintenance	  routine	  was	  reportedly	  the	  
same	  as	  that	  which	  had	  been	  established	  by	  Wilson	  in	  1958,	  entailing	  capping	  the	  adobe	  walls	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with	  soil	  cement	  adobes	  and	  applying	  the	  silicone	  water	  repellents	  (Oliver	  &	  Hartzler,	  1996;	  12).	  
Multiple	  wall	  collapses	  occurred	  in	  1963	  due	  to	  high	  winds	  urging	  the	  NPS	  staff	  to	  “renew	  their	  
search	  for	  a	  suitable	  conservation	  material”	  (Charnov,	  2011;	  68).	  At	  this	  time,	  it	  does	  not	  appear	  
that	  the	  NPS	  looked	  beyond	  the	  surface	  of	  the	  problem	  to	  understand	  the	  causes	  for	  the	  wall	  
collapses	  or	  their	  deteriorative.	  Contextual	  observations	  about	  orientation	  and	  exposure—that	  
illuminated	  patterns	  in	  the	  deterioration	  of	  the	  walls—	  were	  made	  later	  on	  by	  Oliver	  &	  Hartzler	  
in	  the	  90s.	  Silaneal	  772,	  water	  soluble	  silicone,	  was	  still	  being	  applied	  in	  the	  1970s	  and	  
recommended	  on	  a	  five-­‐year	  cycle	  and	  re-­‐application	  after	  severe	  hail	  storms.	  Limited	  labor,	  
however,	  was	  available	  and	  the	  5-­‐year	  cycle	  proved	  to	  be	  insufficient,	  the	  sprays	  needed	  to	  be	  
re-­‐applied	  ideally	  on	  a	  2-­‐3	  year	  cycle	  (Oliver	  &	  Hartzler,	  1996;	  12).	  	  In	  the	  1970s,	  Rhoplex	  E-­‐330,	  
an	  acrylic	  emulsion	  product	  designed	  for	  use	  with	  Portland	  cement	  concrete	  by	  Rohm	  &	  Haas	  
Corporation	  (Charnov,	  2011,	  69)	  was	  tested	  	  on	  earthen	  walls	  at	  Tumacocori	  and	  Casa	  Grande.	  
Though	  it	  has	  been	  used	  widely	  by	  the	  NPS	  at	  other	  earthen	  sites,	  extensive	  use	  of	  Rhoplex	  at	  
Fort	  Union	  has	  not	  been	  reported.	  By	  1983,	  the	  Superintendent’s	  Annual	  Report	  included	  that	  
“all	  preservation	  work	  was	  performed	  using	  adobe	  plaster	  and	  mortar	  mixes	  as	  much	  like	  the	  
original	  material	  as	  possible…	  no	  cement	  or	  coloring	  agents	  were	  added”	  (Oliver	  &	  Hartzler,	  
1996;	  12).	  In	  the	  1980s	  the	  NPS	  staff	  at	  Fort	  Union	  entered	  the	  period	  when	  they	  returned	  to	  
using	  traditional	  methods	  of	  adobe	  construction	  for	  their	  conservation.	  	  	  
1990s-­‐present	  
	  
In	  recent	  years,	  preservation	  of	  Fort	  Union	  has	  been	  dictated	  by	  	  the	  Working	  Action	  
Plan	  produced	  by	  Oliver	  &	  Hartzler	  (1996).	  Robert	  Hartzler	  worked	  at	  Fort	  Union	  from	  the	  mid-­‐
1990s	  until	  2001	  as	  an	  architectural	  conservator	  for	  the	  park	  and	  managed	  the	  adobe	  capping	  
program	  and	  plaster	  conservation	  school	  in	  1997	  (CRM,	  1997;	  12).	  According	  to	  Oliver	  &	  
Hartzler,	  because	  of	  the	  Strategic	  Plan	  proposed	  by	  their	  work	  in	  the	  early	  1990s,	  the	  Fort	  Union	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preservation	  crew	  now	  spends	  more	  of	  the	  preservation	  season	  on	  activities	  with	  a	  greater	  
payback	  than	  applying	  shelter	  coats,	  and	  the	  Monument	  is	  more	  aggressive	  about	  rebuilding	  
important,	  but	  deteriorated,	  features	  as	  a	  means	  of	  protecting	  adjacent	  historic	  adobe	  (Hartzler	  
&	  Oliver;	  2000;	  45).	  More	  time	  is	  spent	  on	  activities	  such	  as	  rebuilding	  eroded	  wall	  intersections,	  
buttressing	  leaning	  walls,	  maintaining	  window	  sills	  and	  door	  and	  window	  lintels,	  and	  repairing	  
basal	  erosion	  (Hartzler	  &	  Oliver;	  2000;	  45).	  Collapsed	  adobe	  walls	  are	  rebuilt	  if	  they	  are	  
important	  in	  supporting	  intersecting	  wall	  sections	  (Hartzler	  &	  Oliver;	  2000;	  45).	  This	  type	  of	  
work	  may	  have	  been	  incorporated	  into	  the	  annual	  maintenance	  work	  at	  the	  Fort	  however	  it	  
does	  not	  appear	  that	  executing	  it	  was	  sustainable.	  Though	  excellent	  recommendations,	  it	  seems	  
the	  effects	  of	  the	  Strategic	  Plan	  were	  short-­‐lived	  as	  shelter	  coating	  has	  been	  the	  primary	  
maintenance	  technique	  employed	  at	  the	  site	  in	  recent	  years.	  	  
Current	  maintenance	  work	  at	  Fort	  Union	  focuses	  on	  the	  application	  of	  sacrificial	  
unamended	  adobe	  shelter	  coats,	  which	  is	  conducted	  only	  seasonally	  from	  mid-­‐May	  to	  late	  
October.	  The	  nature	  of	  seasonal	  work	  limits	  the	  amount	  of	  work	  that	  can	  be	  accomplished	  per	  
annum.	  According	  to	  Roger	  Portillo,	  the	  current	  Facilities	  Chief	  at	  Fort	  Union,	  the	  temporal	  
employment	  dictated	  by	  the	  seasonal	  projects	  makes	  it	  challenging	  to	  keep	  the	  maintenance	  
crews	  focused	  and	  properly	  trained.	  Sometimes	  employees	  return	  for	  multiple	  seasons,	  but	  
more	  often	  Portillo	  must	  spend	  time	  training	  new	  crews	  each	  season.	  Another	  challenge	  is	  the	  
unpredictable	  weather	  that	  interrupts	  work.	  Portillo	  reported	  that	  during	  Summer	  2016,	  there	  
were	  twenty	  days	  of	  work	  lost	  because	  of	  rain.	  At	  the	  beginning	  of	  each	  season	  a	  conditions	  
assessment	  of	  the	  walls	  is	  conducted.20	  Altogether,	  the	  crew	  is	  responsible	  for	  tending	  to	  
200,000	  square	  feet	  of	  adobe,	  85%	  of	  which	  are	  covered	  in	  shelter	  coats,	  which	  include	  the	  
                                                
20 Personal interview w/ Roger Portillo, February 2017. 
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adobe	  ruins	  at	  the	  Third	  Fort	  and	  also	  the	  remaining	  walls	  of	  the	  Arsenal	  building	  (west	  of	  the	  
third	  fort).	  In	  recent	  seasons,	  maintenance	  of	  the	  foundations,	  window	  sills	  and	  lintels	  has	  been	  
temporarily	  halted.	  Sean	  Habgood,	  a	  full-­‐time	  member	  of	  the	  preservation	  team,	  has	  said	  of	  the	  
lintel	  replacements	  that	  he	  personally	  has	  attempted	  to	  match	  the	  size	  and	  type	  of	  the	  original	  
lintel	  when	  making	  a	  replacement,	  however	  this	  has	  not	  always	  been	  the	  case.	  	  
As	  the	  ruin	  stands	  today,	  many	  of	  the	  adobe	  structures	  throughout	  the	  site	  have	  
weathered	  to	  mere	  representations	  of	  their	  former	  state	  (Preservation	  Plan,	  1988;	  4)	  and/	  or	  
stabilized	  as	  “unrecognizable	  lumps”	  (Matero,	  2015;	  210).	  After	  a	  period	  of	  drought	  that	  ended	  
in	  2007,	  monsoons	  returned	  in	  2011	  and	  2017.	  While	  wall	  collapses	  have	  become	  more	  
frequent	  of	  late,	  between	  1990-­‐2001	  there	  was	  only	  one	  wall	  collapse	  reported	  at	  the	  site.	  In	  
1999,	  the	  section	  of	  an	  interior	  wall	  of	  the	  warehouse,	  approximately	  6m2	  collapsed	  after	  two	  
days	  of	  rain	  and	  wind	  (Oliver	  &	  Hartzler,	  2000;	  44).	  In	  2013-­‐2014	  the	  walls	  were	  hammered	  with	  
seasonal	  storms	  that	  caused	  a	  collapse	  in	  HSR	  31	  (2014/2015),	  the	  rehabilitation	  of	  which	  has	  
been	  interrupted	  by	  other	  work	  on	  the	  site.	  In	  2016,	  the	  wall	  straightening	  of	  a	  severely	  leaning	  
wall	  at	  the	  Hospital	  occurred	  in	  collaboration	  with	  NPS	  Vanishing	  Treasures	  program;	  this	  
project	  demanded	  the	  crew’s	  attention	  and	  further	  put	  regular	  maintenance	  duties	  on	  hold.	  	  
	  
5.1	  Adobe,	  its	  deterioration	  patterns	  and	  building	  a	  case	  for	  stabilization	  
	  
The	  risks	  to	  earthen	  structures	  have	  multiple	  causes	  and	  are	  related	  to:	  human	  factors;	  
exposure	  to	  the	  environment;	  no	  intervention	  and	  prolonged	  exposure	  to	  weather;	  lack	  of	  
conservation	  measures	  after	  excavation;	  lack	  of	  conservation	  process;	  inadequate	  restoration	  
rehabilitation	  and	  inconsistent	  conservation	  interventions	  (Correia,	  2009).	  Once	  abandoned,	  an	  
earthen	  structure	  will	  begin	  a	  deteriorative	  performance	  that	  has	  predictable	  acts	  throughout	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the	  duration	  of	  its	  process.	  Such	  is	  the	  case	  of	  the	  buildings	  at	  Fort	  Union,	  that	  rapidly	  
deteriorated	  after	  the	  fort	  was	  abandoned	  in	  1891.	  It	  is	  well	  documented	  that	  construction	  of	  
the	  Third	  Fort	  was	  poor,	  the	  buildings	  problematic,	  and	  maintenance	  of	  them	  laborious	  and	  
costly.	  The	  fort	  was	  abandoned	  because	  the	  military	  no	  longer	  had	  need	  for	  it	  but	  also	  because	  
of	  the	  poor	  condition	  of	  the	  buildings.	  Richert	  and	  Vivian’s	  Ruins	  Stabilization	  in	  the	  
Southwestern	  United	  States	  outline	  the	  usual	  decay	  performance	  of	  structures	  after	  
abandonment.	  First,	  wind	  and	  water	  borne	  material	  is	  deposited	  throughout	  the	  floors	  and	  
ground;	  second,	  roof	  collapse	  occurs	  (or	  in	  the	  case	  of	  Fort	  Union,	  its	  removal)	  causing	  instability	  
in	  the	  walls	  and	  “faulty	  construction	  becomes	  particularly	  vulnerable	  to	  the	  elements”	  (Richert,	  
1974;	  8).	  “Lacking	  the	  very	  architectural	  devices	  originally	  in	  place	  to	  combat	  and	  control	  
weathering,	  earthen	  ruins	  face	  rapid	  deterioration	  without	  constant	  remedial	  and	  preventative	  
conservation”	  (Matero,	  2015;	  210).	  	  
Building	  a	  shelter	  over	  the	  ruins	  at	  Fort	  Union	  is	  not	  a	  solution	  for	  the	  entire	  site,	  
however	  the	  problem	  remains	  that,	  “earthen	  ruins	  are	  difficult	  to	  maintain	  unprotected	  without	  
heavy	  rebuilding	  or	  roofs”	  (Matero,	  2011),	  as	  water	  is	  the	  main	  cause	  of	  deterioration	  for	  
earthen	  ruins.	  According	  to	  Clifton’s	  Preservation	  of	  Historic	  Adobe	  Structures-­‐	  A	  Status	  Report,	  
referred	  to	  in	  Charnov’s	  thesis	  Dust	  to	  Dust	  (2007),	  the	  effects	  of	  moisture	  are:	  rain	  water	  that	  
causes	  fissures	  and	  cracks,	  the	  slow	  erosion	  of	  vertical	  surfaces,	  and	  the	  effects	  of	  salt-­‐
containing	  groundwater	  at	  the	  bases	  of	  walls.	  Charnov	  specifies	  the	  “three	  ways	  that	  water	  can	  
penetrate	  a	  wall:	  through	  the	  top,	  the	  bottom,	  or	  the	  sides.”	  “Moisture	  from	  snow	  and	  rain	  melt	  
out	  the	  mud	  mortar:	  thin	  unbonded	  facing	  is	  separated	  by	  frost	  action,	  rotting	  of	  wood	  parts	  
such	  as	  beams,	  lintels,	  or	  ceiling	  inclusions	  results	  in	  unsupported	  overlying	  masonry;	  pressure	  
from	  fallen	  material	  dislocates	  remaining	  walls,	  and	  accumulated	  debris	  ponds	  surface	  water,	  
which,	  in	  turn,	  subjects	  basal	  areas	  to	  moisture	  penetration	  and	  erosion”	  (Richert,	  1974;	  27).	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Weathering	  factors	  internally	  are	  also	  complex	  and	  are	  usually	  the	  result	  of	  multiple	  factors	  like	  
the	  expansion	  of	  soluble	  salts	  during	  hydration	  or	  dehydration,	  expansive	  action	  of	  the	  moisture	  
as	  it	  heats,	  the	  differential	  thermal	  expansion	  of	  the	  salt	  crystals	  and	  the	  wet-­‐dry	  cycles	  (Crosby,	  
1988;	  36).	  	  
Oliver	  &	  Hartzler’s	  extensive	  and	  long-­‐term	  surveying	  and	  data	  collection	  have	  provided	  
insight	  into	  the	  deterioration	  of	  the	  adobe	  walls	  at	  Fort	  Union	  National	  Monument.	  For	  the	  1996	  
Working	  Preservation	  Action	  Plan,	  Oliver	  &	  Hartzler	  produced	  a	  general	  “description	  and	  
illustration	  of	  how	  adobe	  structures	  [at	  Fort	  Union	  National	  Monument]	  deteriorate…”	  (Oliver	  &	  
Hartzler,	  1996;	  63)	  (Figure	  28).	  Their	  conclusions	  about	  the	  deterioration	  of	  Fort	  Union’s	  adobe	  
walls	  are	  worth	  revisiting	  as	  they	  remain	  accurate.	  A	  diagram	  of	  the	  deterioration	  of	  the	  
fireplaces	  and	  their	  flanking	  adobe	  walls,	  based	  on	  analysis	  of	  the	  historic	  and	  contemporary	  
photos	  made	  by	  the	  author	  (Figure	  29)	  supplement	  Oliver	  &	  Hartzler’s	  original	  observations.	  
Oliver	  &	  Hartzler’s	  research	  quantifies	  the	  deterioration	  of	  the	  walls	  in	  hopes	  that	  it	  will	  be	  
informative	  to	  the	  NPS	  staff	  caring	  for	  the	  site.	  The	  rate	  and	  degree	  of	  wall	  deterioration	  is	  
determined	  by	  a	  particular	  wall’s	  orientation	  and	  exposure	  (Oliver	  &	  Hartzler,	  2000;	  84).	  The	  
extent	  of	  basal	  erosion	  and	  coving	  beneath	  the	  capping	  is	  also	  a	  factor	  of	  orientation	  and	  
exposure	  (Oliver	  &	  Hartzler,	  2000;	  84).	  Data	  showed	  that	  north-­‐facing	  walls	  exhibit	  the	  highest	  
rate	  of	  erosion,	  however	  these	  results	  do	  not	  account	  for	  the	  east-­‐facing	  walls,	  which	  have	  been	  
entirely	  lost	  and	  therefore	  no	  longer	  available	  for	  the	  gleaning	  of	  data.	  The	  near	  complete	  
erosion	  of	  the	  eastern	  walls	  has	  exposed	  the	  west	  exterior	  walls	  that	  were	  otherwise	  protected,	  
and	  has	  made	  them	  vulnerable.	  We	  see	  an	  example	  of	  this	  occurring	  now	  at	  the	  Mechanic’s	  
Corral	  where	  the	  east	  wall	  has	  deteriorated	  almost	  fully	  leaving	  its	  partner,	  the	  west	  wall	  of	  the	  
building,	  exposed	  to	  the	  elements,	  and	  also	  subject	  to	  loss	  unless	  extraordinary	  efforts	  are	  
permitted	  to	  intervene.	  “Eventually,	  with	  the	  loss	  of	  protective	  surfaces,	  reduction	  in	  wall	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thickness,	  cracking,	  and	  the	  collapse	  of	  roofs,	  earthen	  walls	  will	  begin	  to	  take	  on	  their	  
characteristic	  weathered	  shapes	  and	  contours	  depending	  on	  cyclical	  weather	  patterns,	  wall	  
geometry,	  and	  of	  course	  any	  interventions	  made	  in	  the	  meantime”	  (Matero,	  2015;	  213).	  	  
For	  these	  reasons,	  it	  is	  key	  that	  more	  aggressive	  stabilization	  of	  collapsed	  and	  standing	  
walls	  be	  incorporated	  into	  the	  annual	  maintenance	  at	  Fort	  Union	  National	  Monument,	  not	  with	  
the	  intention	  of	  reconstructing	  them	  entirely,	  but,	  having	  accepted	  the	  inevitability	  of	  the	  site’s	  
full	  deterioration	  one	  day,	  for	  the	  purpose	  to	  delay	  this	  process	  by	  giving	  back	  the	  ruins	  some	  of	  
the	  “architectural	  devices”	  that	  originally	  aided	  the	  walls	  in	  “combating	  and	  controlling	  
weathering.”	  In	  the	  case	  of	  Fort	  Union,	  reconstructive	  intervention	  of	  certain	  architectural	  
elements	  such	  as	  walls,	  doors	  and	  window	  frames,	  or	  roofing,	  would	  re-­‐establish	  function	  to	  the	  
ruins	  and	  help	  to	  preserve	  their	  form.	  Also,	  the	  re-­‐introduction	  of	  fences,	  originally	  an	  integral	  
element	  of	  the	  Fort’s	  special	  dynamics,	  would	  help	  control	  snow	  drifts	  and	  add	  an	  interpretive	  
element	  to	  the	  site	  which	  is	  now	  lacking.	  “The	  impossible	  demands	  of	  simultaneously	  preserving	  
architectural	  form	  and	  fabric	  (materiality)	  challenge	  the	  archaeologist	  and	  conservation	  
professional	  who	  attempt	  to	  manage	  both	  for	  temporary	  and	  permanent	  display”	  (Matero,	  
2015;	  210).	  Either	  form	  or	  function	  must	  be	  sacrificed,	  it	  is	  if	  not	  impossible,	  extremely	  
challenging	  to	  manage	  the	  preservation	  of	  both.	  In	  the	  case	  of	  Fort	  Union,	  prioritizing	  form	  
rather	  than	  fabric	  might,	  in	  the	  long-­‐term,	  save	  more	  of	  the	  original	  fabric	  than	  would	  be	  the	  
case	  should	  fabric	  continue	  to	  be	  the	  focus	  of	  the	  maintenance	  work	  done	  at	  the	  site.	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Figure 30. Source: A Working Preservation Action Plan for Fort Union National Monument, Oliver & Hartzler, 1996; 63. 
“Generalized, four phase process by which an unroofed adobe structure deteriorates. Phase 1. An intact but roofless 
building, constructed of adobe walls on stone foundations, of about the same design as the Post Officers' and Depot 
Officers' Quarters, with two brick fireplaces and adobe chimneys, six doors, and eight windows with wooden lintels. 
Phase 2. The outside corners of the building erode and fail; the edges of window and door jambs erode and undermine 
the ends of the lintels, which collapse. Phase 3. The newly-exposed and unprotected edges of walls erode and recede. 
More lintels are undermined and collapse, leaving more breaches in the walls and further exposing the edges of jambs 
and sills. Walls near T -shaped intersections and fireplace/chimney units remain stable and intact. Phase 4. Most 
lintels have collapsed, sills have completely eroded, and jambs have eroded well back from vertical. The arms of walls 
forming T -shaped intersections continue to erode, and eventually many T-shaped intersections become L-shaped 
corners. These unprotected outside edges of the corners quickly erode, leaving two freestanding and unstable-- shaped 
fragments. The largest wall fragments remain around the stable cores of the fireplace/chimney units” (Oliver & 
Hartzler, 1996; 63). 
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Figure	  31.	  Deterioration	  phases	  of	  adobe	  walls	  flanking	  a	  brick	  fireplace.	  Phase	  1:	  Intact,	  full	  height	  wall	  centered	  by	  a	  
fireplace	  and	  chimney.	  Phase	  2:	  Shaft	  of	  the	  chimney	  is	  intact	  but	  the	  height	  of	  the	  walls	  has	  cut	  in	  half	  as	  the	  adobe	  
has	  deteriorated	  and	  warped	  because	  of	  weathering,	  possibly	  because	  of	  failed	  capping	  and/or	  water	  infiltration.	  
Phase	  3:	  Entire	  adobe	  wall	  section	  has	  deteriorated	  (can	  occur	  on	  either	  left	  or	  right	  of	  the	  central	  brick	  unit;	  
remaining	  wall	  has	  weathered	  into	  an	  abstract	  form.	  Phase	  4:	  The	  chimney	  shaft	  has	  severely	  deteriorated,	  the	  full	  
height	  wall	  has	  deteriorated	  to	  a	  fourth	  of	  the	  original	  wall	  that	  flanked	  both	  sides	  of	  the	  fireplace	  and	  chimney.	  Phase	  
5:	  The	  adobe	  walls	  have	  deteriorated;	  a	  small	  section	  of	  adobe	  and	  brick	  that	  once	  formed	  the	  chimney	  shaft	  remain	  
atop	  the	  fireplace.	  Diagram	  by	  the	  author.	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5.2	  Treatment	  Typology	  
There	  are	  ten	  categories	  of	  identifiable	  treatments	  that	  have	  been	  employed	  either	  during	  the	  
site’s	  initial	  stabilization	  or	  as	  an	  ongoing	  maintenance	  method,	  and	  they	  are	  the	  following:	  	  
1. Stabilization	  of	  chimneys	  (1956-­‐1961)
2. Stabilization	  of	  historic	  pavements	  (1956-­‐1961)
3. Stabilization	  of	  plasters	  (1956-­‐1961,	  1990s)
4. Silicone	  water	  repellants	  (Daracone,	  1955;	  Silaneal	  772,	  1959;	  Pencapsula,	  1960s;
Rhoplex,	  1990s)
5. a.	  Wall	  capping:	  Amended	  soil-­‐cement	  adobes	  (1960s-­‐1980s)
b. Wall	  capping:	  Unamended	  adobe	  (1980s-­‐present)
6. Stabilization	  &	  repointing	  of	  masonry	  foundations	  (initial	  stabilization)
7. Lintel	  repair/	  replacement	  (initial	  stabilization-­‐present)
8. Wall	  Braces	  (1956-­‐present)
9. Wall	  straightening	  (1956-­‐1961,	  2016)
10. a.	  Shelter	  coats	  (1963-­‐present)
b. Unamended	  shelter	  coats	  (1980s/90s-­‐present)
6.0	  METHODOLOGY	  
Phase	  1:	  Research	  
The	  thesis	  assumes	  the	  founding	  policy	  for	  Fort	  Union	  National	  Monument	  will	  continue	  to	  
directly	  influences	  any	  preservation	  practices	  employed	  in	  maintaining	  and	  interpreting	  the	  site.	  
The	  conservation	  practices	  employed	  at	  Fort	  Union	  National	  Monument	  are	  restricted	  by	  policy	  
that	  mandates	  the	  site	  be	  stabilized	  and	  preserved	  as	  a	  ruin.	  To	  fully	  understand	  the	  policy	  
under	  which	  Fort	  Union	  National	  Monument	  was	  founded	  required	  researching	  the	  history	  of	  
ruins	  preservation	  practice	  in	  the	  United	  States,	  the	  formation	  of	  the	  National	  Park	  Service’s	  
ruins	  stabilization	  program,	  and	  the	  Secretary	  of	  the	  Interior’s	  Standards	  for	  the	  treatment	  of	  
historic	  properties	  and	  guidelines	  for	  Preserving,	  Rehabilitating,	  Restoring	  and	  Reconstructing	  
Historic	  Buildings.	  Further	  research	  for	  understanding	  the	  context	  of	  Fort	  Union	  National	  
Monument’s	  current	  state	  included	  researching	  the	  site’s	  conservation	  history.	  
73 
Phase	  2:	  Re-­‐photography	  
Photographs	  from	  the	  Rehabilitation	  of	  Historic	  Structures	  Volumes	  1-­‐3	  provide	  
systematic	  documentation	  of	  the	  ruins	  between	  1956-­‐1961.	  The	  volumes	  are	  a	  visual	  catalogue	  
of	  the	  walls	  before	  excavation	  and	  stabilization,	  during	  stabilization,	  and	  after	  stabilization.	  
Between	  2016	  and	  2017	  efforts	  to	  re-­‐photograph	  the	  historic	  images	  of	  the	  walls	  stabilized	  
between	  1956	  and	  1961	  were	  conducted	  by	  the	  author	  and	  Ty	  Richardson.	  In	  the	  Appendix,	  is	  a	  
near	  complete	  assembly	  of	  the	  re-­‐photographed	  historic	  photographs	  of	  the	  third	  fort	  paired	  
with	  the	  Wilson	  images.	  Oliver	  &	  Hartzler	  set	  the	  precedent	  for	  using	  historic	  and	  re-­‐
photographed	  images	  at	  Fort	  Union	  National	  Monument	  in	  the	  early	  1990s	  as	  a	  technique	  to	  
analyze	  the	  transformation	  of	  the	  adobe	  walls	  since	  the	  1950s.	  Analysis	  of	  the	  original	  and	  
current	  photographs	  can	  also	  be	  used	  as	  a	  tool	  to	  inform	  recommendations	  concerning	  the	  
stabilization	  of	  specific	  walls,	  which	  is	  the	  primary	  aim	  of	  this	  thesis.	  A	  particular	  question	  
sought	  to	  be	  answered	  by	  comparing	  the	  historic	  and	  re-­‐photographed	  images,	  is	  an	  
understanding	  of	  the	  degree	  to	  which	  ruins	  “reconstruction”	  was	  conducted	  during	  the	  Wilson	  
conservation	  campaign	  despite	  claims	  made	  to	  the	  contrary.	  	  
Phase	  3:	  Recommendations	  	  
This	  thesis	  looks	  far	  into	  the	  future	  of	  Fort	  Union	  National	  Monument.	  It	  proposes	  an	  
approach	  to	  preservation	  for	  the	  site	  that	  is	  preventative	  and	  anticipates	  rehabilitating	  certain	  
areas	  to	  strengthen	  the	  ruins	  before	  they	  collapse	  or	  deteriorate,	  which	  may	  challenge	  the	  
National	  Park	  Service’s	  current	  preservation	  methods	  and	  overall	  approach.	  It	  is	  no	  longer	  
sufficient	  to	  continue	  applying	  shelter	  coats	  to	  the	  adobe	  walls	  if	  their	  deterioration	  is	  to	  be	  
successfully	  controlled.	  Recommendations	  put	  forth	  in	  this	  plan	  for	  Fort	  Union	  National	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Monument	  include	  a	  reconsideration	  of	  additional	  methods	  of	  stabilization,	  some	  traditional,	  
others	  new	  to	  the	  site	  and	  the	  NPS.	  Previously,	  recommendations	  for	  the	  site	  were	  limited	  by	  a	  
lack	  of	  available	  scientific	  data,	  “research	  [at	  Fort	  Union	  National	  Monument]	  had	  provided	  a	  
qualitative	  understanding	  of	  why	  the	  ruins	  have	  arrived	  at	  their	  current	  configuration	  but	  there	  
was	  little	  quantitative	  data	  to	  support	  these	  observations”	  (Oliver	  &	  Hartzler,	  2000;	  78).	  More	  
quantitative	  data	  for	  Fort	  Union	  National	  Monument	  is	  available	  now	  more	  than	  ever	  before,	  
especially	  because	  of	  Oliver	  &	  Hartzler’s	  research,	  and	  more	  recently,	  the	  ongoing	  monitoring	  
program	  being	  conducted	  by	  the	  ACL	  at	  UPENN,	  which	  substantiates	  short-­‐term	  and	  long-­‐term	  
stabilization	  recommendations	  laid	  out	  in	  this	  thesis.	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Figure	  32.	  Guard	  House	  and	  Laundresses’	  Quarters	  (HSR	  22-­‐	  24),	  view	  looking	  north	  with	  the	  south	  wing	  of	  the	  
Mechanic’s	  Corral	  visible	  in	  the	  distance,	  1956.	  Photo:	  Arrott	  Collection.	  
Figure	  33.	  Guard	  House	  and	  Laundresses’	  Quarters	  (HSR	  22-­‐	  24),	  view	  looking	  north	  with	  the	  south	  wing	  of	  the	  
Mechanic’s	  Corral	  visible	  in	  the	  distance,	  2016.	  Photo:	  S.	  Callegari.	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Figure	  34.	  View	  of	  the	  storehouses	  looking	  west,	  1866.	  Photo:	  Arrott	  Collection.	  
	  
Figure	  35.	  View	  of	  the	  storehouses	  looking	  west,	  2015.	  Photo:	  S.	  Callegari.	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7.0	  RE-­‐PHOTOGRAPHY	  	  
	  
As	  a	  tool,	  re-­‐photography	  is	  becoming	  a	  standard	  technique	  for	  documenting	  earthen	  
ruins.	  Louise	  Cooke’s	  survey	  of	  the	  Archaeological	  Park	  of	  Ancient	  Merv,	  Turkmenistan,	  uses	  re-­‐
photography	  to	  “illustrate	  the	  nonlinear	  pattern	  of	  erosion	  and	  deterioration	  affecting	  earthen	  
structures”	  (Cooke,	  2008;	  158).	  In	  the	  past,	  historic	  photographs	  of	  Fort	  Union	  National	  
Monument	  have	  been	  useful	  for	  learning	  about	  the	  site’s	  original	  appearance	  during	  its	  years	  as	  
an	  active	  fort	  and	  for	  understanding	  the	  rate	  of	  its	  deterioration	  from	  1891,	  when	  the	  fort	  was	  
abandoned,	  until	  the	  1950s	  when	  the	  site	  was	  designated	  by	  the	  NPS,	  and	  from	  that	  point	  
forward.	  The	  photographic	  documentation	  of	  the	  stabilization	  efforts	  of	  Rex	  Wilson	  during	  the	  
site’s	  initial	  stabilization	  between	  1956-­‐1961	  have	  provided	  a	  baseline	  for	  establishing	  the	  state	  
of	  the	  site	  when	  it	  came	  into	  NPS	  stewardship.	  The	  Rehabilitation	  of	  Historic	  Structures	  volumes	  
include	  photographs	  of	  the	  site	  before	  it	  was	  stabilized,	  during	  its	  stabilization	  and	  immediately	  
afterwards.	  As	  such	  it	  provides	  a	  good	  record	  of	  what	  was	  done	  by	  Wilson	  and	  his	  crew	  through	  
the	  initial	  work	  program.	  	  
The	  re-­‐photography	  of	  the	  historic	  stabilization	  photos	  was	  conducted	  during	  June	  of	  
2016	  by	  Ty	  Richardson,	  specifically	  of	  the	  Mechanic’s	  Corral	  building	  (HSR	  36),	  and	  continued	  by	  
the	  author	  in	  February	  2017	  for	  the	  purposes	  of	  understanding	  the	  deterioration	  that	  has	  taken	  
place	  since	  the	  site	  was	  stabilized,	  and	  the	  methods	  used	  during	  its	  stabilization.	  Conclusions	  
drawn	  from	  the	  comparison	  of	  the	  historic	  and	  re-­‐photographed	  images	  support	  
recommendations	  for	  re-­‐introducing	  original	  architectural	  elements	  to	  the	  walls	  in	  order	  to	  
secure	  their	  stabilization.	  During	  the	  second	  round	  of	  re-­‐photography	  in	  February,	  it	  was	  
possible	  to	  re-­‐photograph	  most	  of	  the	  original	  stabilization	  photos	  from	  the	  third	  fort	  with	  the	  
exception	  of	  the	  hospital	  building	  (HSR	  57)	  and	  storehouse	  buildings	  (HSR	  39-­‐43).	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7.1	  Conclusions	  &	  analysis	  of	  re-­‐photography	  	  
	  
A	  quick	  perusal	  of	  the	  re-­‐photographed	  historic	  images	  of	  Fort	  Union	  National	  
Monument	  can	  be	  deceiving	  because	  it	  appears	  that	  not	  much	  has	  changed	  since	  the	  1950s.	  
Beyond	  a	  handful	  of	  collapses	  that	  occurred	  in	  the	  last	  decade	  there	  are	  not	  many	  examples	  of	  
walls	  that	  have	  completely	  deteriorated	  or	  disappeared	  over	  the	  course	  of	  the	  last	  60	  years.	  Of	  
the	  walls	  that	  were	  re-­‐photographed,	  those	  that	  demonstrate	  the	  starkest	  changes	  and	  loss	  of	  
section	  are	  included	  in	  the	  following	  figures.	  What	  is	  noticeable	  across	  the	  site,	  from	  the	  
comparison	  of	  the	  photos,	  is	  the	  erosion	  of	  small	  increments	  of	  the	  original	  adobe	  from	  the	  
edges	  of	  the	  walls	  and	  changes	  in	  wall	  thickness.	  Upper	  wall	  sections,	  including	  in	  some	  
instances	  capping,	  appear	  to	  have	  thinned	  considerably.	  The	  surfaces	  of	  the	  walls	  appear	  to	  be	  
more	  bulbous	  and	  undulating	  beneath	  the	  shelter	  coats.	  Like	  the	  edges	  of	  the	  walls,	  the	  
sacrificial	  layers	  are	  slowly	  being	  eroded	  because	  of	  weathering.	  The	  Wilson	  stabilization	  
photographs	  depict	  the	  walls	  without	  the	  shelter	  coats,	  as	  the	  practice	  was	  implemented	  after	  
they	  were	  taken	  starting	  in	  1963.	  In	  the	  current	  photographs,	  the	  shelter	  coats	  limit	  the	  visibility	  
of	  the	  original	  walls	  and	  impede	  the	  extent	  of	  the	  analysis	  that	  can	  be	  drawn	  between	  the	  
photographs.	  	  
Shorter	  walls	  have	  eroded	  very	  noticeably	  and	  if	  not	  stabilized,	  are	  at	  high-­‐risk	  of	  being	  
lost.	  This	  was	  implied	  by	  the	  1988	  Preservation	  Plan;	  walls	  with	  heights	  less	  than	  4’	  were	  of	  
lesser	  importance	  and	  it	  can	  be	  assumed	  that	  over	  many	  years	  of	  being	  de-­‐prioritized,	  they	  have	  
eroded	  more	  acutely.	  In	  some	  areas,	  like	  at	  the	  Laundresses’	  Quarters-­‐	  HSR	  16	  and	  Soldier’s	  
Barracks-­‐	  HSR	  11-­‐14	  the	  remaining	  adobe	  walls	  are	  the	  last	  standing	  that	  indicate	  the	  
architectural	  body	  that	  once	  stood	  there.	  Beyond	  the	  remaining	  stone	  foundations,	  that	  are	  not	  
always	  clearly	  visible,	  the	  loss	  of	  these	  short	  walls	  would	  completely	  deny	  visitors	  the	  small	  
interpretive	  significance	  which	  they	  now	  serve.	  Similarly,	  taller	  free-­‐standing	  walls	  are	  also	  at	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walls	  are	  most	  affected	  by	  “winds	  and	  precipitation	  [that]	  normally	  approach	  the	  fort	  from	  the	  
north	  or	  northwest”	  (Oliver	  &	  Hartzler,	  1996;	  52).	  “Gone	  are	  the	  east	  walls	  of	  the	  Officers'	  
Quarters	  (HS	  1-­‐9),	  the	  east	  walls	  of	  the	  Depot	  Officers'	  Quarters	  and	  Offices	  (HS	  27-­‐32),	  the	  east	  
walls	  of	  the	  Storehouses	  (HS	  39-­‐43),	  the	  east	  walls	  of	  the	  Laundresses'	  Quarters	  (HS	  16	  and	  23),	  
and	  the	  east	  wall	  of	  the	  east	  wing	  of	  the	  Mechanic's	  Corral	  (HS	  36)”	  (Oliver	  &	  Hartzler,	  1996;	  53).	  
With	  the	  east	  walls	  gone,	  the	  west	  walls	  have	  no	  shelter	  from	  the	  weather	  that	  attacks	  the	  site	  
from	  the	  north;	  given	  these	  circumstances,	  their	  loss	  is	  predictable	  if	  intervention	  is	  not	  taken.	  
For	  example,	  such	  can	  be	  predicted	  for	  the	  east	  wing	  of	  the	  Mechanic’s	  Corral,	  which	  lost	  its	  
east	  walls	  prior	  to	  stabilization	  of	  the	  site	  in	  the	  1950s.	  Since	  the	  1950s,	  the	  northwest	  corner	  
wall	  of	  HSR	  36	  RM	  36	  &	  37,	  segments	  3651,	  3639,	  3648	  (Figure	  37),	  has	  severely	  deteriorated	  
from	  a	  nearly	  full	  wall	  section	  with	  defined	  doorway	  and	  window	  openings	  to	  mere	  fragments.	  
The	  remainder	  of	  the	  west	  wall	  of	  the	  east	  wing	  is	  currently	  intact	  however,	  action	  needs	  to	  be	  
taken	  to	  secure	  that	  it	  too	  does	  deteriorate	  into	  fragments.	  	  
	  	   	  
Figure	  39.	  Mechanic’s	  Corral,	  HSR	  36	  RM	  36	  &	  37,	  segment	  3651,	  3649,	  &	  3648,	  west	  side	  of	  west	  wall:	  After	  
stabilization,	  1959	  (left).	  Photo:	  Rehabilitation	  of	  Historic	  Structures,	  Volume	  II.	  Re-­‐photographed,	  2016	  (right).	  Photo:	  
Ty	  Richardson.	  	  
	  
With	  the	  east	  walls	  gone,	  the	  next	  most	  vulnerable	  orientation	  are	  the	  northern	  walls.	  In	  
the	  1996	  Working	  Action	  Preservation	  Plan,	  Oliver	  &	  Hartzler	  identified	  the	  vulnerability	  of	  “the	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exposed	  north	  faces	  of	  the	  north	  walls	  of	  HS	  32,	  HS	  36,	  and	  HS	  43,	  un-­‐sheltered	  for	  several	  
hundred	  feet	  to	  the	  north;	  the	  south	  faces	  of	  these	  same	  walls	  suffer	  very	  little	  damage”	  (Oliver	  
&	  Hartzler,	  1996;	  53).	  Though	  the	  majority	  of	  walls,	  doors,	  windows,	  lintels,	  roofs	  and	  other	  
architectural	  elements	  were	  lost	  prior	  to	  the	  1950s	  NPS	  stabilization,	  the	  site	  has	  continued	  to	  
deteriorate	  and	  there	  have	  been	  losses	  to	  the	  site	  since	  initial	  stabilization.	  Through	  
comparative	  analysis	  of	  the	  photographs	  it	  was	  possible	  to	  identify	  walls	  where	  original	  
elements	  or	  sections	  have	  been	  lost	  since	  the	  1950s.	  Of	  the	  photographs	  taken,	  walls	  that	  have	  
lost	  significant	  section	  or	  lintels	  since	  the	  1950’s	  Wilson	  stabilization	  include	  the	  following:	  	  
	  
HSR	  36	  RM	  25,	  Segment	  3602,	  south	  wall	  
HSR	  36	  RM	  27,	  Segment	  3603,	  south	  wall	  
HSR	  36	  RM	  36	  &	  37,	  Segment	  3651,	  3649	  &	  3648	  
HSR	  31	  RM	  1,	  north	  wall	  
HSR	  31	  RM	  5,	  south	  wall	  
HSR	  16	  RM	  2,	  south-­‐west	  corner	  and	  intersecting	  walls	  
HSR	  24,	  privy	  wall	  west	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8.0	  RECOMMENDATIONS	  
	  
Using	  re-­‐photography	  as	  an	  analytic	  tool,	  the	  following	  recommendations	  for	  Fort	  Union	  
National	  Monument	  are	  drawn	  from	  a	  comparative	  analysis	  of	  the	  ruins	  before	  they	  were	  
stabilized	  in	  1956,	  after	  they	  were	  stabilized	  between	  1956-­‐1961	  and	  in	  their	  current	  condition.	  
The	  recommendations	  put	  forth	  are	  in	  light	  of	  conclusions	  concerning	  Fort	  Union’s	  deterioration	  
(mechanisms	  and	  behavior),	  drawn	  from	  research	  conducted	  by	  Oliver	  &	  Hartzler	  in	  the	  last	  
decade.	  Furthermore,	  ongoing	  projects	  at	  Fort	  Union	  National	  Monument	  such	  as	  the	  
straightening	  of	  a	  leaning	  Hospital	  wall	  conducted	  in	  partnership	  with	  the	  Vanishing	  Treasures	  
Program	  and	  the	  monitoring	  pilot	  program	  in	  process	  by	  UPENN’s	  ACL,	  are	  gathering	  more	  and	  
more	  information	  that	  substantiate	  the	  need	  for	  a	  long-­‐term	  plan.	  This	  not	  only	  considers	  the	  
site’s	  maintenance	  but	  also	  a	  new	  phase	  of	  stabilization	  to	  fortify	  the	  site	  and	  retard	  its	  
deterioration.	  “It	  is	  crucial	  to	  learn	  from	  the	  successes	  and	  mistakes	  made	  in	  interventions	  
carried	  out	  in	  the	  past,	  but	  it	  is	  also	  essential	  to	  look	  at	  the	  original	  construction	  systems	  of	  the	  
old	  structures,	  as	  they	  can	  have	  an	  application	  nowadays”	  (Correia,	  2015;	  228).	  	  The	  following	  
macro	  and	  micro	  stabilization	  techniques	  should	  be	  implemented	  in	  conjunction	  with	  the	  
excellent	  and	  still	  relevant	  recommendations	  made	  by	  Oliver	  &	  Hartzler’s	  1996	  Working	  Action	  
Plan;	  the	  recommendations	  section	  from	  that	  plan	  is	  included	  in	  Appendix	  E.	  	  
	  
General	  Recommendations:	  
	  
•   Continue	  conducting	  annual	  condition	  assessments	  at	  the	  start	  of	  each	  maintenance	  
cycle;	  document	  wall	  collapses	  and	  consequent	  stabilization	  interventions.	  	  
•   Monitoring:	  Continue	  with	  the	  collection	  of	  moisture	  content	  data	  at	  the	  Mechanic’s	  
Corral	  and	  expand	  this	  method	  of	  data	  collection	  to	  other	  walls	  at	  the	  site.	  	  
•   Continue	  to	  implement	  recommendations	  outlined	  in	  the	  1996	  Working	  Action	  
Preservation	  Plan.	  	  
•   Expose	  lower	  areas	  of	  the	  adobe	  walls	  by	  removing	  the	  shelter	  coats	  to	  understand	  the	  
extent	  of	  basal	  erosion.	  	  
•   Document	  any	  changes	  made	  before,	  during	  and	  after	  work.	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3	  Levels	  of	  Priority	  for	  Stabilization:	  
	  
Level	  1.	  Recommendations	  are	  highest-­‐priority	  and	  should	  be	  implemented	  in	  the	  short-­‐term.	  	  
•   Existing	  bracing	  needs	  to	  be	  assessed	  for	  its	  structural	  soundness,	  and	  to	  determine	  if	  in	  
fact	  it	  is	  still	  providing	  support	  to	  the	  leaning	  wall.	  
o   The	  existing	  bracing	  in	  place	  may	  be	  contributing	  to	  the	  racking	  and	  leaning	  of	  
the	  walls.	  For	  example,	  at	  buildings	  HSR	  30	  and	  HSR	  31,	  in	  Rooms	  5	  of	  both	  
buildings,	  the	  existing	  bracing	  in	  conjunction	  with	  the	  west	  walls	  is	  causing	  a	  
hinge	  effect	  to	  occur	  in	  the	  western-­‐most	  sections	  of	  the	  east	  to	  west	  walls	  of	  
Room	  5.	  In	  addition,	  the	  walls	  are	  bulging.	  
•   Insert	  wooden	  joists	  across	  rooms	  to	  act	  as	  cross-­‐bracing	  in	  areas	  where	  there	  are	  still	  
parallel	  east	  and	  west	  or	  south	  and	  north	  walls	  standing.	  
•   Stabilize	  L-­‐walls	  with	  new	  adobe	  bricks:	  HSR	  31	  RM	  1,	  northwest	  corner	  (the	  same	  
corner	  is	  in	  the	  process	  of	  being	  stabilized	  at	  HSR	  30	  RM	  1;	  HSR	  16	  RM2,	  southwest	  
corner.	  
•   Stabilize	  surviving	  T-­‐walls:	  HSR	  27	  RM	  9.1,	  northwest	  corner;	  HSR	  27	  RM	  9,	  east	  walls	  
with	  intersecting	  south	  and	  north	  walls;	  HSR	  36	  RM	  16	  segment	  3625,	  3626,	  north	  wall	  
with	  intersecting	  north-­‐south	  walls.	  
•   HSR	  31	  RM	  4,	  east	  wall:	  Stabilize	  doorway	  by	  rebuilding	  the	  collapsed	  north	  wall.	  	  
•   HSR	  31	  RM	  5,	  south	  wall:	  Rebuild	  this	  wall,	  which	  collapsed	  in	  2015	  in	  conjunction	  with	  
the	  doorway	  stabilization	  of	  HSR	  31	  RM	  4,	  east	  wall.	  
•   Stabilize	  and	  fortify	  (with	  new	  adobe	  bricks)	  crosswalls	  in	  structures	  where	  there	  are	  still	  
parallel	  walls:	  HSR	  36,	  south	  wing;	  HSR	  30;	  HSR	  31;	  HSR	  32.	  	  
	  
Level	  2.	  Recommendations	  are	  high-­‐priority	  and	  should	  be	  implemented	  in	  the	  short-­‐term.	  
•   Re-­‐insert	  wooden	  lintels	  in	  all	  window	  and	  door	  openings,	  which	  will	  require	  that	  the	  
surrounds	  be	  rebuilt	  with	  new	  adobe	  bricks:	  HSR	  32,	  north	  wall;	  HSR	  31,	  south	  wall;	  HSR	  
31	  RM	  1,	  north	  wall;	  HSR	  30	  RM	  1,	  north	  wall;	  HSR	  36	  RM	  25	  segment	  3602,	  south	  wall;	  
HSR	  36	  RM	  27	  segment	  3603,	  south	  wall;	  HSR	  39,	  south	  wall;	  HSR	  40-­‐43,	  south	  and	  
north	  walls	  as	  needed;	  HS-­‐57	  as	  needed.	  	  
•   Build	  new	  buttressing	  walls	  or	  fortify	  existing	  with	  new	  adobe	  bricks	  to	  the	  height	  of	  the	  
wall	  to	  which	  they	  are	  intersecting	  to	  stabilize	  the	  free-­‐standing	  adobe	  wall	  by	  creating	  a	  
t-­‐wall	  formation.	  For	  example,	  HSR	  29	  RM	  9,	  north	  wall;	  HSR	  23	  RM	  3,	  north	  wall.	  	  
•   HSR	  30	  RM	  4,	  east	  wall:	  Rebuild	  doorway	  in	  west	  wall	  of	  room	  4	  that	  connects	  to	  the	  
south	  wall	  of	  RM	  5	  (the	  door	  opening	  with	  the	  same	  wall	  configuration	  is	  intact	  at	  HSR	  
31	  RM	  4).	  
•   If	  buttressing	  or	  stabilizing	  cross	  walls	  or	  inserting	  wooden	  joists	  in	  areas	  of	  leaning	  walls	  
is	  not	  a	  solution,	  new	  bracing	  should	  be	  inserted	  on	  walls	  that	  were	  previously	  not	  
braced.	  
o   If	  new	  design	  of	  the	  bracing	  cannot	  be	  agreed	  upon,	  then	  temporary	  wooden	  
bracing	  would	  suffice.	  
o   If	  the	  current	  bracing	  design	  continues	  to	  be	  used,	  it	  should	  be	  done	  going	  
forward	  using	  Corten	  Steel	  braces	  of	  a	  similar	  design	  and	  method	  of	  insertion	  as	  
has	  been	  used	  in	  the	  past.	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o   It	  is	  recommended	  that	  bracing	  designs	  be	  tested	  and	  explored	  before	  
concluding	  that	  the	  current	  bracing	  systems	  in	  use	  are	  the	  best	  solution	  to	  keep	  
using.	  	  
o   For	  reference,	  a	  cohesive	  study	  of	  the	  bracing	  types	  at	  Fort	  Union	  conducted	  by	  
Shuang	  Wu	  in	  2015	  is	  included	  in	  the	  Appendix.	  
	  
Level	  3.	  Recommendations	  are	  low	  priority	  and	  should	  be	  implemented	  in	  the	  long-­‐term.	  
•   Stabilize	  the	  grade	  level	  of	  the	  foundations	  so	  that	  1ft	  of	  the	  foundation	  is	  exposed	  in	  
order	  to	  control	  build-­‐up	  of	  wind-­‐blown	  soil	  and	  shelter	  coat	  deposition	  at	  the	  base	  of	  
the	  adobe	  walls,	  which	  could	  become	  an	  unwanted	  access	  point	  for	  moisture	  via	  
“bridging”	  and	  capillary	  rise.	  
•   Stabilize	  fireplaces.	  
•   At	  the	  Mechanic’s	  Corral,	  rebuild	  the	  lost	  west	  wall	  of	  the	  west	  wing	  in	  order	  to	  provide	  
coverage	  for	  the	  remaining	  east	  walls	  of	  the	  west	  wing.	  The	  rebuilt	  wall	  would	  act	  as	  a	  
sacrificial	  wall	  and	  protect	  the	  original	  now-­‐	  exposed	  east	  wall.	  
•   Re-­‐introduce	  fencing	  to	  the	  site	  to	  control	  snow	  drifts	  blown	  by	  wind.	  	  
•   For	  buildings	  HSR	  30,	  31	  &	  32,	  where	  all	  east	  walls	  are	  gone,	  bracing	  across	  these	  
elevations	  should	  be	  inserted	  to	  create	  a	  frame	  that	  would	  stabilize	  the	  remaining	  three	  
walls.	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Figure	  41.	  Site	  Plan	  of	  Fort	  Union	  National	  Monument,	  indicating	  locations	  where	  the	  following	  photographs	  included	  
in	  this	  section	  were	  taken.	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1.   HS	  36	  RM	  25	  Segment	  3602,	  south	  side	  of	  south	  wall:	  After	  stabilization,	  1959	  (left).	  
Photo:	  Rehabilitation	  of	  Historic	  Structures,	  Volume	  II.	  Re-­‐photographed,	  2016	  (right).	  
Photo:	  Ty	  Richardson.	  	  
Recommendation:	  Rebuild	  central	  adobe	  unit	  to	  the	  height	  of	  the	  existing	  walls	  and	  re-­‐
insert	  lintels.	  
	  
	  	   	  
	  
2.   HSR	  36	  RM	  27,	  Segment	  3603,	  south	  side	  of	  south	  wall:	  After	  stabilization,	  1960	  (left).	  
Photo:	  Rehabilitation	  of	  Historic	  Structures,	  Volume	  II.	  Re-­‐photographed,	  2016	  (right).	  
Photo:	  Ty	  Richardson.	  Lintel	  and	  upper	  portion	  of	  wall	  lost	  since	  1960.	  
Recommendation:	  Rebuild	  adobe	  section	  (segment	  3603)	  to	  the	  height	  of	  the	  existing	  
walls	  and	  reinsert	  lintels.	  Consider	  fortifying	  the	  lintel	  by	  re-­‐inserting	  capping.	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9.0	  CONCLUSIONS	  
	  
Preservation	  of	  Fort	  Union	  National	  Monument	  must	  begin	  to	  involve	  proactive	  
preservation	  practices	  that	  will	  stabilize	  the	  site	  and	  delay	  its	  deterioration.	  It	  is	  no	  longer	  
sufficient	  to	  recommend	  maintenance	  as	  the	  main	  preservation	  practice	  for	  the	  site.	  The	  NPS	  
must	  begin	  to	  integrate	  other	  forms	  of	  preservation	  into	  their	  preservation	  philosophy,	  which	  
will	  require	  and	  should	  encourage	  rebuilding	  eroded	  walls	  as	  a	  large-­‐scale	  preventative	  
intervention.	  “After	  an	  initial	  period	  of	  abandonment,	  the	  rate	  of	  deterioration	  and	  loss	  is	  
gradual	  until	  a	  threshold	  is	  reached...”	  at	  which	  point,	  “so	  much	  of	  the	  structure	  has	  
deteriorated	  that	  accelerated	  and	  eventual	  catastrophic	  destruction	  occurs”	  (Cooke,	  2008;	  159).	  
When	  Fort	  Union	  was	  established	  as	  a	  National	  Monument	  in	  1954,	  catastrophic	  destruction	  
had	  already	  occurred	  and	  the	  NPS	  was	  able	  to	  stabilize	  the	  site,	  however	  despite	  more	  than	  60	  
years	  of	  maintenance	  by	  the	  NPS	  it	  seems	  that	  another	  wave	  of	  possibly	  catastrophic	  
destruction	  is	  on	  the	  verge	  of	  occurring.	  	  
In	  seeking	  to	  find	  new	  and	  collaborative	  solutions	  for	  conserving	  the	  earthen	  ruins	  at	  
Fort	  Union	  throughout	  the	  thesis	  process,	  the	  conclusion	  can	  be	  drawn	  that	  almost	  twenty	  years	  
later,	  the	  Working	  Action	  Preservation	  Plan	  co-­‐authored	  by	  Anne	  Oliver	  and	  Robert	  Hartzler	  is	  
still	  highly	  relevant	  to	  preserving	  Fort	  Union	  National	  Monument.	  Future	  work	  should	  be	  
performed	  in	  conjunction	  with	  the	  recommendations	  outlined	  by	  their	  plan.	  The	  weathering	  
patterns	  identified	  by	  Oliver	  &	  Hartzler’s	  research	  and	  future	  data	  procured	  by	  the	  weather	  
station	  established	  by	  the	  ACL,	  will	  offer	  quantitative	  and	  qualitative	  data	  about	  the	  weather	  
and	  its	  potential	  impact	  on	  the	  adobe	  walls.	  Oliver	  &	  Hartzler’s	  observed	  that	  the	  north-­‐west	  
walls	  suffer	  the	  most	  deterioration	  and	  require	  the	  most	  maintenance	  and	  that	  storms	  (wind	  &	  
precipitation)	  hit	  the	  site	  from	  the	  north	  and	  northwest	  most	  often.	  The	  majority	  of	  east	  walls	  at	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the	  site	  have	  already	  deteriorated	  before	  Fort	  Union	  National	  Monument	  was	  founded	  because	  
of	  this.	  By	  identifying	  patterns	  in	  the	  deterioration	  and	  weathering	  of	  the	  fort,	  it	  is	  possible	  to	  
predict	  the	  site’s	  future	  deterioration	  and	  use	  maintenance	  to	  combat	  what	  we	  know	  is	  to	  
come.	  In	  order	  to	  be	  ready	  to	  act	  on	  predictions	  made	  from	  the	  weather	  data,	  first	  the	  site	  
needs	  to	  undergo	  a	  second	  phase	  of	  stabilization.	  Wilson’s	  Rehabilitation	  of	  Historic	  Structures	  
Final	  Report	  documents	  techniques	  that	  served	  the	  site’s	  initial	  stabilization	  (1956-­‐1961),	  which	  
could	  now	  serve	  the	  site	  again.	  There	  are	  many	  walls	  that	  could	  benefit	  from	  stabilization.	  By	  
doing	  this,	  the	  walls	  would	  reconnect	  fragments	  and	  secure	  them.	  In	  the	  case	  of	  free-­‐standing	  
walls,	  buttressing	  could	  also	  conceivably	  achieve	  this	  without	  requiring	  full	  sections	  to	  be	  
rebuilt.	  The	  third	  fort	  was	  originally	  constructed	  in	  a	  grid	  like	  fashion	  that	  is	  still	  discernable	  
from	  the	  remaining	  stone	  foundations	  of	  the	  buildings	  that	  serve	  to	  outline	  where	  they	  once	  
stood.	  Following	  the	  original	  foundations	  lines	  as	  a	  guide	  for	  where	  to	  rebuild	  makes	  it	  possible	  
to	  imagine	  a	  relatively	  cohesive	  stabilization	  of	  the	  third	  fort.	  For	  the	  most	  part,	  original	  
architectural	  elements	  such	  as	  lintels;	  L-­‐walls;	  T-­‐walls;	  cross	  walls;	  full	  wall	  sections;	  buttressing	  
can	  be	  incorporated	  along	  the	  original	  stone	  foundation	  walls	  and	  enhance	  the	  vertical	  
dimension	  as	  well	  as	  the	  overall	  grid	  plan	  of	  the	  fort	  on	  the	  landscape.	  	  
At	  Fort	  Union,	  the	  reality	  is	  that	  the	  pace	  at	  which	  work	  can	  be	  implemented	  is	  
insufficient	  to	  keep	  up	  with	  the	  changing	  climate.	  Obstacles	  to	  work	  being	  accomplished	  include	  
unforeseen	  weather	  events,	  a	  small	  work	  crew,	  training	  a	  work	  crew	  at	  the	  start	  of	  every	  
season,	  and	  financial	  restrictions.	  Implementation	  of	  the	  recommendations	  included	  in	  this	  
general	  plan	  for	  Fort	  Union	  National	  Monument	  will	  require	  thorough	  planning	  and	  
management	  to	  ascertain	  what	  work	  can	  be	  accomplished	  in	  a	  season.	  Building	  on	  the	  
recommendations	  made	  in	  the	  1996	  Plan,	  this	  thesis	  adds	  to	  that,	  the	  necessity	  for	  the	  layering	  
of	  NPS	  Cultural	  Resource	  Management	  Guidelines	  in	  order	  to	  better	  facilitate	  the	  management,	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interpretation,	  and	  conservation	  of	  Fort	  Union	  National	  Monument.	  Such	  thinking	  will	  push	  the	  
boundaries	  set	  by	  Fort	  Union	  National	  Monument’s	  founding	  legislature,	  that	  the	  site	  be	  
preserved	  as	  a	  stabilized	  ruin,	  based	  on	  the	  grounds	  that	  current	  preservation	  efforts	  at	  the	  site	  
are	  not	  managing	  to	  slow	  its	  deterioration	  and	  the	  original	  fabric	  as	  well	  as	  past	  repairs	  are	  well	  
beyond	  their	  service	  life.	  The	  site	  will	  disappear	  if	  more	  aggressive	  management	  and	  
conservation	  action	  is	  not	  taken.	  Employed	  liberally,	  stabilization	  of	  the	  ruins	  can	  involve	  
“reestablishing	  the	  stability	  of	  an	  unsafe,	  damaged	  or	  deteriorated	  cultural	  landscape	  while	  
maintaining	  its	  existing	  character”	  (NPS	  28,	  Chapter	  7).	  By	  using	  materials	  in	  keeping	  with	  the	  
character	  of	  the	  adobe	  ruins,	  “reinforcement	  [can	  be]	  concealed”	  and	  stabilization	  efforts	  will	  
“detract	  as	  little	  as	  possible	  from	  [the]	  cultural	  landscape’s	  appearance;”	  the	  site	  will	  organically	  
maintain	  its	  form	  on	  the	  landscape.	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APPENDIX	  A:	  Site	  Plan	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APPENDIX	  B:	  Table	  2-­‐	  Comparison	  of	  earthen	  sites	  
	  
Site	   Conservation	  Techniques	   Site	  Type	   Policy	  /	  Enabling	  
Legislation	  &	  
Founding	  dates	  
Historic	  Period	  
of	  Significance	  	  
Casa	  Grande,	  
AZ	  
Protective	  shelter,	  1903;	  Final	  
design	  of	  the	  shelter	  by	  
Frederick	  Law	  Olmstead,	  Jr.,	  
steel,	  1932;	  adobe	  brick	  
capping	  and	  cement	  footing	  at	  
base	  of	  original	  walls	  (1906);	  
NPSX,	  1935;	  Portland	  cement	  
amended	  plasters,	  1891;	  
Rhoplex,	  1971;	  Silicon	  Ester/	  
Ethyl	  Silicate,	  1946;	  Daracone,	  
1955	  
Pre-­‐historic	  
earthen	  ruin	  
Preservation.	  
Designated	  as	  an	  
archaeological	  
reserve,	  1892;	  
designated	  as	  a	  
national	  
monument,	  
1918;	  	  
Classic	  Period	  
Hohokam,	  
1300-­‐1450	  AD;	  
headquarters	  
to	  NPS	  
Southwestern	  
National	  
Monuments	  
Office	  (1923-­‐
1940)	  
Coronado	  
(Kuau’a),	  NM	  
Surveyed,	  1882;	  
Archaeological	  excavations	  
1934-­‐1939;	  two	  kivas	  and	  10%	  
of	  walls	  rebuilt	  by	  1935;	  the	  
reconstruction	  occurred	  atop	  
the	  ruins	  of	  Kuau’a,	  walls	  
intentionally	  rebuilt	  of	  adobe,	  
several	  feet	  high.	  	  
Pre-­‐historic	  
earthen	  ruin/	  
early	  19th	  c.	  
reconstructed	  
earthen	  ruin	  
Designated	  as	  a	  
state	  
monument,	  
1940	  
Occupied	  14th-­‐
17th	  century;	  
Coronado’s	  
expedition	  
1540-­‐1542	  
Pecos,	  NM	   Excavated	  1915;	  partial	  
reconstruction	  (including	  
historically	  accurate	  doors	  and	  
windows);	  Preservation	  of	  
original	  adobes	  via	  
encapsulation.	  Amended	  
adobes	  with	  Rhoplex-­‐	  current	  
Pre-­‐historic	  
earthen	  ruin	  
Preservation.	  
New	  Mexico	  
State	  
Monument,	  
1935;	  NPS	  
designation,	  
1965.	  
AD	  1300-­‐	  early	  
1800s	  
inhabited	  by	  
Puebloans,	  16th	  
century;	  
Franciscan	  
mission	  church	  
built	  c.	  1620,	  
abandoned	  
1838	  
Tumacacori,	  
NM	  
Partial	  reconstruction	  of	  roof	  
(1921);	  cement	  repair	  
programme;	  NPSX,	  1935;	  
Silicon	  Ester/	  Ethyl	  Silicate,	  
1954;	  Daracone,	  1955;	  
Daraweld	  C,	  1960-­‐1970s;	  
Rhoplex,	  1971	  
	  
	  
	  
	  
	  
	  
	  
	  
Historic;	  
earth;	  military	  
fort	  
Preservation.	  
National	  
Monument,	  
1908;	  
Designated	  a	  
National	  
Historical	  Park,	  
1990	  
Mission	  church	  
construction:	  
1800-­‐1822,	  
abandoned	  
1848	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Fort	  Davis,	  TX	   Certain	  buildings	  remodeled,	  
for	  housing;	  walls	  and	  roofs	  
stabilized,	  1963;	  adobe	  
veneers	  coated	  with	  lime	  
plaster	  and	  reinforced	  mesh	  
used	  to	  repair	  eroded	  areas,	  
1986;	  some	  adobe	  ruins	  
sprayed	  with	  Epoxy,	  capped	  
with	  soil-­‐cement	  adobe,	  1986	  
Historic;	  
earth;	  military	  
fort	  
Restoration.	  
Designated	  
1961;	  	  
1854	  
Fort	  Selden,	  
NM	  
Wall	  capping	  with	  adobe	  
bricks;	  repair	  coving	  at	  wall	  
bases;	  Pencapsula,	  1972;	  
improve	  drainage	  to	  direct	  
water	  away	  from	  the	  adobe	  
walls;	  photographic	  
documentation	  of	  before	  and	  
after	  stabilization,	  1974;	  soil-­‐
cement	  adobes	  removed	  and	  
replaced	  with	  unamended	  
adobe	  bricks	  &	  walls	  coated	  
with	  unamended	  shelter	  
coats;	  red	  plastic	  
implemented	  to	  indicate	  
where	  repairs	  are	  needed	  as	  
erosion	  of	  areas	  becomes	  
severe	  enough	  for	  the	  plastic	  
to	  be	  visible;	  basal	  erosion	  
repairs:	  rectangular	  shaped	  
cutouts	  were	  made	  into	  the	  
and	  new	  bricks	  were	  inserted;	  
architectural	  cross	  sections	  
were	  built	  on	  the	  North-­‐South	  
and	  East-­‐West	  axis,	  1985	  
(Pape,	  2016;	  7-­‐18)	  
Historic;	  
earth;	  military	  
fort	  
Restoration	  &	  
preservation.	  
Designated	  a	  
historic	  site,	  
1972;	  state	  park	  
1963	  	  
1865-­‐1891	  
Fort	  Union,	  
NM	  
Soil-­‐cement	  adobe	  wall	  
capping	  (1960s-­‐1980s);	  
weathering-­‐resistant	  silicone	  
preservatives	  (Daracone,	  
1955;	  Silaneal	  772,	  1959;	  
Pencapsula,	  1960s;	  Rhoplex,	  
1990s);	  wall	  bracing	  (1950s-­‐	  
present);	  unamended	  soil	  
shelter	  coats,	  (1980s-­‐present)	  
	  
	  
	  
	  
	  
	  
	  
Historic;	  
earth;	  military	  
fort	  &	  trading	  
post	  
Preservation.	  
Designated	  1954	  
1851-­‐1891	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Bent’s	  Old	  
Fort,	  CO	  
	   Historic;	  
earth;	  military	  
fort	  &	  trading	  
post	  
Reconstruction.	  
Rehabilitated	  
after	  a	  fire	  
(1861),	  acquired	  
by	  the	  
Daughters	  of	  the	  
Revolution	  
(1920).	  
Designated	  1960	  
1832-­‐1849	  
Fort	  Laramie,	  
WY	  
Buildings	  reconstructed	  to	  
their	  1888	  appearance,	  the	  
year	  it	  was	  abandoned	  
Historic;	  
earth;	  military	  
fort	  and	  post	  
Restoration.	  
Designated	  
1915;	  National	  
Historic	  Site	  
1938	  
1834-­‐1890	  
Fort	  Union	  
Trading	  Post,	  
ND	  
Full	  reconstruction	   Historic;	  
earth;	  trading	  
post	  
Reconstruction.	  
Designated	  1966	  
1828-­‐1867	  
	  
	   	  
 107 
APPENDIX	  C:	  Bracing	  Typology	  by	  Shuang	  Wu,	  courtesy	  of	  Shuang	  
Wu,	  2015	  
	   	  
BRACING MAP AT FORT UNION
HSPV 747
Archaeological Sites 
and Landscapes
PennDesign  HSPV class 2016
Fort Union 
National
Monument
Watrous, New Mexico, USA
Bracing Map
drawn by Shuang Wu
shuangwu.chn@gmail.com
Scale 1/64”=1-0’    Paper Size 24x36
Date October, 2015
A-1
Bracing Map
scale: 1/64”=1-0’
HSR-22
????????
?????????
?????????
?????????
??????????????????????????? ???????? ????????????
????????? ??????????? ??? ??????????? ??? ?????????? ??????????
??????????????????????????????????????????????????????
??????????
This bracing survey data was collected during one week site visit at Fort Union in October, 2015.
There are several types of braces on site, the following bracing map shows the location and materials (see legend) in different colors.
For details of the braces’ different attributs, such as material, dimension, force, installation time etc.,please refer to the CAD drawing by double clicking the block.
The images are showing the current situation of the braces on site, all taken by the author during October, 2015.
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APPENDIX	  D:	  Recommendations	  outlined	  in	  the	  Working	  Action	  
Preservation	  Plan,	  Oliver	  &	  Hartzler,	  1996.	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APPENDIX	  E:	  Catalog	  of	  re-­‐photographed	  Rehabilitation	  of	  Historic	  
Structures	  Reports	  photos	  from	  Volumes	  I-­‐III.	  	  
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR  1 - R M 3
Credit R ex Wilson
Date Nov ember 19 60
Description ?
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR  1 - R M 3
Credit Silv ia C allegari
Date F ebruary 2017
Description F ireplace, af ter stabilization.
Source R e-Photography of  historic Wilson photographs.
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR  2 - R M 4
Credit R ex Wilson
Date Nov ember 19 60
Description
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR  2 - R M 4
Credit Silv ia C allegari
Date F ebruary 2017
Description F ireplace, af ter stabilization.
Source R e-Photography of  historic Wilson photographs.
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 2 - RM 5
Credit Rex Wilson
Date November 1960
Description ??????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 2 - RM 5
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 3 - RM 2
Credit Rex Wilson
Date November 1960
Description ????????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 3 - RM 2
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 3 - RM 3
Credit Rex Wilson
Date November 1960
Description ???????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 3 - RM 3
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 3 - RM 4
Credit Rex Wilson
Date November 1960
Description ???????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 3 - RM 4
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 4 - RM 4
Credit Rex Wilson
Date October 1960
Description ????????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 4 - RM 4
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 4 - RM 5
Credit Rex Wilson
Date October 1959
Description ???????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 4 - RM 5
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 4 - RM 6
Credit Rex Wilson
Date October 1959
Description ???????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 4 - RM 6
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 2
Credit Rex Wilson
Date October 1960
Description ??????????????????????????????????????????????? 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 2
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 4
Credit Rex Wilson
Date October 1960
Description ??????????????????????????????????????????????? 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 4
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic 
Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 7 - RM 2
Credit Rex Wilson
Date November 1960
Description ???????????????????????????????????????????????? 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 7 - RM 2
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 9 - RM 6
Credit Rex Wilson
Date October 1960
Description Building 1-196, south wall, before stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 9 - RM 6
Credit Silvia Callegari
Date February 2017
Description South wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 5 - RM 5
Credit Rex Wilson
Date June 1960
Description Building 1-150, northwest chimney from the west, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 5 - RM 5
Credit Silvia Callegari
Date February 2017
Description Northwest chimney from the west, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 3
Credit Rex Wilson
Date April 1960
Description Building 1-160, room 163, east side of east wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 3
Credit Silvia Callegari
Date February 2017
Description East side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 3
Credit Rex Wilson
Date April 1960
Description Building 1-160, room 163, west side of east wall, during 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 6 - RM 3
Credit Silvia Callegari
Date February 2017
Description West side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
124
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 8 - RM 4
Credit Rex Wilson
Date April 1960
Description ????????????????????????????????????????????????????????????????????
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 8- RM 4
Credit Silvia Callegari
Date February 2017
Description ??????????????????????????????????????????????????????? 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 8 - RM 4
Credit Rex Wilson
Date April 1960
Description ?????????????????????????????????????????????????????????????????
stabalization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 8 - RM 4
Credit Silvia Callegari
Date February 2017
Description ???????????????????????????????????????????????????? 
Source Re-Photography of historic Wilson photographs.
??????????????????????
125
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 9 - RM 2
Credit Rex Wilson
Date April 1960
Description Building 1-190, southeast chimney from the northwest, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 9 - RM 2
Credit Silvia Callegari
Date February 2017
Description Southeast chimney from the northwest, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 9
Credit Rex Wilson
Date April 1960
Description Building 1-190, northwest chimney from the southwest, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
??????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 9
Credit Silvia Callegari
Date February 2017
Description Northwest chimney from the southwest, after stabilization. 
Source Re-Photography of historic Wilson photographs.
??????????????????????
126
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 13 - RM 13
Credit Rex Wilson
Date November 1959- May 1960
Description Building 1-510, room 514, south side of south wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1960 Company Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 13 - RM 13
Credit Silvia Callegari
Date February 2017
Description South side of south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Company Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 13 - RM 13
Credit Rex Wilson
Date October 1960
Description ?????????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I I I
1960 Company Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 13 - RM 13
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Company Quarters
127
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 14 - RM 15
Credit Rex Wilson
Date November 1959- May 1960
Description ???????????????????????????????????????????????
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Company Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 14 - RM 15
Credit Silvia Callegari
Date February 2017
Description Fireplace, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Company Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 16 - RM 3
Credit Rex Wilson
Date November 1959- May 1960
Description Building 2-120, Room 123 south side of north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1960 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 16 - RM 3
Credit Silvia Callegari
Date February 2017
Description South side of north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Laundresses’  Quarters
128
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 16 - RM 2
Credit Rex Wilson
Date November 1959- May 1960
Description Building 2-130, Room 132, north side of south wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1960 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 16 - RM 2
Credit Silvia Callegari
Date February 2017
Description North side of south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 
Credit Rex Wilson
Date November 1959- May 1960
Description Building 2-510, Room 514, west side of east wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1960 Post Bakery
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23
Credit Silvia Callegari
Date February 2017
Description West side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Post Bakery
129
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 24
Credit Rex Wilson
Date October 1959
Description Building 2-710, Room 713, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Privy
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 24
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Privy
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 2
Credit Rex Wilson
Date October 1959
Description Building 2-520, room 522, south side of the north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 2
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Laundresses’ Quarters
130
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 3
Credit Rex Wilson
Date October 1959
Description Building 2-250, room 523, south side of the north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 3
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 4
Credit Rex Wilson
Date October 1959
Description Building 2-520, room 524, south side of the north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 4
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Laundresses’ Quarters
131
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 5
Credit Rex Wilson
Date October 1959
Description Building 2-520, room 525, south side of the north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 23 - RM 5
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Laundresses’ Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 22
Credit Rex Wilson
Date 1959
Description Company street and sidewalk, from Guard House, Building 2-540 
north, before excavation. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Looking North, Guard House 
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 22
Credit Silvia Callegari
Date February 2017
Description Company street and sidewalk, from Guard House, after 
stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Looking North, Guard House
132
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 22 - RM 1
Credit Rex Wilson
Date July - November 1959
Description Building 2-540, room 541, south side of the north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Guard House
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 22 - RM 1
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Guard House
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27
Credit Rex Wilson
Date October 1959
Description Building 3-110, south side of the south wall before stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27
Credit Silvia Callegari
Date February 2017
Description South side of the south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
133
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 3
Credit Rex Wilson
Date May 1960
Description Building 3-110, room 113, east side of the west wall before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 3
Credit Silvia Callegari
Date February 2017
Description East side of the west wall, after 
stabilization. 
Source Re-Photography of historic Wilson 
photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27
Credit Rex Wilson
Date October 1959
Description Building 3-110, south side of the south wall before stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title
Credit Silvia Callegari
Date February 2017
Description
Source Re-Photography of historic Wilson photographs.
????????????????????????????
134
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 8
Credit Rex Wilson
Date April - May 1960
Description Building 3-110, room 118, east side of west wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 8
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 9
Credit Rex Wilson
Date May 1960
Description Building 3-110, room 119, east side of east wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 9
Credit Silvia Callegari
Date February 2017
Description East side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
135
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 9.1
Credit Rex Wilson
Date May 1960
Description Building 3-110, room 119.1, northwest corner, before stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 27 - RM 9.1
Credit Silvia Callegari
Date February 2017
Description Northwest corner, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 1
Credit Rex Wilson
Date May 1960
Description Building 3-120, room 121, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 1
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
136
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 2
Credit Rex Wilson
Date May 1960
Description Building 3-120, room 122, west side of east wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 2
Credit Silvia Callegari
Date February 2017
Description West side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 3
Credit Rex Wilson
Date May 1960
Description Building 3-120, room 123, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 3
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after 
stabilization. 
Source Re-Photography of historic 
Wilson photographs.
????????????????????????????
137
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 6
Credit Rex Wilson
Date April - May 1960
Description Building 3-120, room 126, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 28 - RM 6
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 1
Credit Rex Wilson
Date April -  May 1960
Description Building 3-130, room 131, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 1
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
138
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 2
Credit Rex Wilson
Date April - May 1960
Description Building 3-130, room 132, west side of east wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 2
Credit Silvia Callegari
Date February 2017
Description West side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Rex Wilson
Date April - May 1960
Description Building 3-130, room 137, west side of east wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Silvia Callegari
Date February 2017
Description West side of east wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
139
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 8
Credit Rex Wilson
Date April - May 1960
Description Building 3-130, room 138, east side of west wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 8
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 8
Credit Rex Wilson
Date April - May 1960
Description Building 3-130, room 138, south side of south wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 8
Credit Silvia Callegari
Date February 2017
Description South side of the south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
140
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 9
Credit Rex Wilson
Date April - May 1960
Description Building 3-130, room 139, south side of north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 9
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Rex Wilson
Date October 1959
Description Building 3-130, north side of basement under room 135. No
stabilization required. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Silvia Callegari
Date February 2017
Description North side of basement, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
141
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Rex Wilson
Date April - May 1960
Description Building 3-130, room 137, south side of basement under room 
135, before stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Silvia Callegari
Date February 2017
Description South side of basement 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Rex Wilson
Date October 1959
Description Building 3-130, east side of basement under room 135, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
????????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 29 - RM 7
Credit Silvia Callegari
Date February 2017
Description East side of basement, after stabilization. 
Source Re-Photography of historic Wilson photographs.
????????????????????????????
142
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Rex Wilson
Date May - June 1959
Description Building 3-140, room 141, from the east side, before stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Silvia Callegari
Date February 2017
Description From the east side, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Rex Wilson
Date May - June 1959
Description Building 3-140, room 141, east side of west wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
143
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Rex Wilson
Date April - June 1959
Description Building 3-140, room 141, south side of north wall, after 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, 
after stabilization. 
Source Re-Photography of historic 
Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 2
Credit Rex Wilson
Date April - June 1959*
Description Building 3-140, room 142, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 2
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
144
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 4
Credit Rex Wilson
Date May 1959 - April 1960
Description Building 3-140, room 144, east side of west wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 4
Credit Silvia Callegari
Date February 2017
Description East side of west wall,  after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Rex Wilson
Date May - June 1959
Description Building 3-140, room 145, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
145
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30
Credit Rex Wilson
Date May 1959 - April 1960
Description Building 3-140, west side of west wall, before stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30
Credit Silvia Callegari
Date February 2017
Description West side of west wall, exterior, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Rex Wilson
Date May - June 1959
Description Building 3-140, room 145, south side of south wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Silvia Callegari
Date February 2017
Description South side of south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
146
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 3
Credit Rex Wilson
Date May 1959
Description Building 3-140, room 143, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 3
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Rex Wilson
Date October 1959
Description Building 3-140, room 145, east side of south wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Silvia Callegari
Date February 2017
Description East side of south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
147
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Rex Wilson
Date May - June 1959
Description Building 3-140, room 145, south side of north wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 5
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 1
Credit Rex Wilson
Date May - October 1959
Description Building 3-150, room 151, east side of west wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 1
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
148
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 5
Credit Rex Wilson
Date May - June 1959
Description Building 3-150, room 155, south side of north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 5
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 5
Credit Rex Wilson
Date May - June 1959
Description Building 3-150, room 155, north side of south wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 5
Credit Silvia Callegari
Date February 2017
Description North side of south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
149
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 4
Credit Rex Wilson
Date May - June 1959
Description Building 3-150, room 154, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 4
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31
Credit Rex Wilson
Date October 1959
Description Building 3-150, west side of west wall, before stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31
Credit Rex Wilson
Date May - June 1959
Description Building 3-150, south side of south wall, before stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31
Credit Silvia Callegari
Date February 2017
Description South side of the south wall, exterior, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 1
Credit Rex Wilson
Date May - October 1959
Description Building 3-150, room 151, south side of north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
?????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 31 - RM 1 
Credit Silvia Callegari
Date February 2017
Description South side of the north wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
?????????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 1
Credit Rex Wilson
Date May 1960
Description Building 3-160, room 161, south side of north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 1
Credit Silvia Callegari
Date February 2017
Description South side of north wall after stabilization.
Source Re-Photography of historic Wilson photographs.
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 1
Credit Rex Wilson
Date May 1960
Description Building 3-160, room 161, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 1
Credit Silvia Callegari
Date February 2017
Description East side of west wall after stabilization.
Source Re-Photography of historic Wilson photographs.
???????????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 4
Credit Rex Wilson
Date June1959- May 1960
Description Building 3-160, room 164, south side of north wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 4
Credit Silvia Callegari
Date February 2017
Description South side of north wall, after stabilization.
Source Re-Photography of historic Wilson photographs.
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 8
Credit Rex Wilson
Date May 1960
Description Building 3-160, room 161, south side of south wall, before 
stabilization. 
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 8
Credit Silvia Callegari
Date February 2017
Description South side of south wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
???????????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 4
Credit Rex Wilson
Date May 1960
Description Building 3-160, room 164, west side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 4
Credit Silvia Callegari
Date February 2017
Description West side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 1
Credit Rex Wilson
Date May 1960
Description Building 3-160, room 161, east side of west wall, before 
stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
???????????????????????????
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32- RM 1
Credit Silvia Callegari
Date February 2017
Description East side of west wall, after stabilization. 
Source Re-Photography of historic Wilson photographs.
???????????????????????????
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FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Rex Wilson
Date April - June 1959
Description Building 3-141, northeast corner, *after* stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Quartermaster’s Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 30 - RM 1
Credit Silvia Callegari
Date February 2017
Description South side of the northeast corner, after stabilization. 
Source Re-Photography of historic Wilson photographs.
2017 Quartermaster’s Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32 - RM 1
Credit Rex Wilson
Date October 1959
Description Building 3-161, west corner, before stabilization.
Source Rehabilitation of  Historic Structures 19 56-19 60 F inal R eport Vol I
1959 Quartermaster’s Quarters
FOUN- Historic Photos and Re-photography 
February, 2017
Title HSR 32 - RM 1
Credit Silvia Callegari
Date February 2017
Description West corner, after stabilization. 
Source Re-Photography of historic 
Wilson photographs.
2017 Quartermaster’s Quarters
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